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PREFACE. 


The  present  report  was  called  for  by  the  Board  of  Agri- 
culture, as  the  following  extract  from  the  minutes  of  their 
meeting  of  April  16th,  1879,  will  show : 

"  The  State  Chemist  is  authorized  to  prepare  and 
have  published  5,000  copies,  in  pamphlet  .  form,  op  an 
Annual  Report,  embodying  the  various  reports  of  the 
Station  up  to  its  publication." 

It  is  a  source  of  great  satisfaction  to  me  that  this  first 
"Annual  Report"  is  entirely  a  North  Carolina  production. 
Not  only  was  the  chemical  work  done  in  the  State,  but  the 
drawings,  cuts,  printing,  binding  and  the  paper  used,  are 
all  the  products  of  North  Carolina  skill  and  industry. 

The  work  of  the  Station  has  only  appeared,  hitherto,  in 
fragmentary,  detached  portions,  from  no  one  of  which  could 
a  just  estimate  of  its  value  or  operations  be  made.  In  the 
following  pages  will  be  found  as  complete  a  review  of  two 
years'  work  as  space  would  allow. 

In  looking  back  to-day  over  my  two  years  and  a  half  of 
labor  in  North  Carolina,  there  is  not  a  single  shadow  over 
the  prospect.  I  have  received  from  the  hundreds  of  farmers 
whom  I  have  met,  nothing  but  encouragement.  I  have 
been  aided  by  a  majority  of  the  papers  in  the  State  by  kind 
words  or  sound  advice,  while  from  those  journals  which 
have  criticised  the  work  of  the  Station  I  have  learned  much 
that  I  trust  has  been,  or  shall  be,  utilized  for  the  good  of 
the  State.  I  have  nothing  but  grateful  feelings  to  express 
towards  the  Board  of  Agriculture,  under  whose  wise  super- 
vision I  have  worked,  and  to  the  Trustees,  President  and 
Faculty  of  the  University  for  their  interest  and  co-operation. 

It  is  a  most  agreeable  duty  to  testify  also  to  the  efficiency 
of  my  assistants.  They  have  been  not  only  unusually  pains- 
taking and  accurate  in   their  work,  but  have   submitted 
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without  a  complaint  to  much  extra  labor,  working  fre- 
quently after  hours  and  until  late  at  night,  when  analyses, 
calculations  or  correspondence  were  pressing. 

The  present  report  is  intended  to  be  useful  to  our  farmers, 
as  far  as  possible,  hence  many  explanations  and  forms  of 
expression  are  adopted  which  may  seem  useless  to  scientific 
readers. 

In  answering  letters  or  writing  reports  upon  various  sub- 
jects, I  have  not  pretended  that  the  material  was  always 
original.  While  all  the  analyses,  recorded  as  the  work  of 
the  Station,  were  made  in  our  laboratory,  I  have  availed 
myself  of  every  aid  obtainable — whether  from  writers^  other 
chemists  or  practical  farmers — to  make  my  reports  and 
letters  as  full,  useful  and  accurate  as  possible.  I  am  par- 
ticularly indebted  to  Prof.  Geo.  Thurber,  editor  of  the 
American  Agriculturist,  and  to  Prof.  S.  W.  Johnson,  Director 
of  the  Connecticut  Experiment  Station,  for  many  kindnesses 
and  much  valuable  advice. 

Our  field  of  labor  in  North  Carolina  is  large ;  the  Experi- 
ment Station  is  young.  To  make  it  a  success — an  increasing 
means  of  usefulness  to  our  people — I  need  the  co-operation 
of  every  farmer ;  the  aid  of  every  newspaper,  while  honest 
criticism  will  be  welcome  from  any  quarter. 

For  the  future  no  special  promises  need  be  made.  Results 
appear  best  from  the  vantage-ground  of  achievement. 

It  shall  be  my  aim  to  perform  faithfully  whatever  duties 
the  Board  of  Agriculture  see  fit  to  impose.  Quod  Deus  bene 
vertat. 

ALBERT  R.  LEDOUX. 

Chapel  Hill,  N.  C,  July  15th,  1879. 
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REPORT  OF  THE  DIRECTOR 


WHAT  IS  A  STATE  EXPERIMENT  STATION? 


Ever  since  the  curse  fell  upon  our  progenitor,  Adam  till- 
ing of  the  soil  has  been  the  chief  occupation  of  every  nation 
whose  name  is  worth  remembering :  the  more  civilized  it 
was  the  more  farmers  it  had.  Every  one  of  the  long  line 
of  agriculturists  from  Adam  down  has  felt  in  his  heart,  at 
times,  the  need  of  certain  kinds  of  knowledge,  intimately 
related  to  his  work,  which  would  help  him  materially  did 
he  only  possess  it. 

The  farm,  which  has  sent  forth  so  many  thinking  men  into 
all  walks  of  life — men  great  in  military  science,  literature, 
the  legislative  hall,  the  pulpit — could  not  fail  to  furnish 
men  also,  who,  in  their  native-born  profession — agriculture 
— thought  over,  and  wondered  at  the  marvelous  forces  of 
organic  life,  as  shown  in  seed  and  bud  and  flower,  whose 
growth  we  can,  nevertheless,  so  strangely  modify  and  influ- 
ence to  suit  our  wants. 

No  calling  in  life  deals  with  mightier  forces,  nor  contends 
with  a  greater  multitude  of  inscrutable  powers. 

To  be  in  any  measure  a  master  of  the  Science  of  Agricul- 
ture, a  man  must  be  at  once  a  Botanist,  Chemist,  Geologist 
and  Meteorologist.  Who  can,  in  this  short  life  of  ours,  in 
this  especially  hurrying,  competitive  straggle  for  supremacy 
in  which  we  Americans  live — who  can  grasp  even  one  of 
the  Sciences,  in  all  its  multiplicity  of  detail,  and  turn  its 
theoretical  deductions  into  the  hard  dollars  and  cents  of 
'practical  results  ? 

The  outline — the  ground  work — we  can  and  should  ac- 
quire, but  only  the  specialist  can  learn  to  analyze  a  seed,  a 
plant,  a  fertilizer  or  a  soil ;  only  he  can  forecast  the  storm 
with  certainty,  or  reveal  to  us  the  economic  value  of  the 
rocks  and  marls  and  minerals  which  our  country  holds  as  a 
sealed  book  in  her  keeping,  where  only  geology  can  read 
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the  page  and,  translating,  give  us  a  glimpse  of  the  connected 
beauty  of  the  story. 

Therefore,  have  the  needs  of  the  farmer  called  forth  some 
of  the  noblest  intellects  of  every  age — men  who  gave  their 
time  and  money  and  painstaking  labor  to  the  solution  of 
some  of  the  problems,  which  most  affect  the  farm  and  the 
farmer. 

As,  in  the  busy  community  of  the  hive,  that  one  upon 
whom  the  perpetuation  of  the  species  depends — the  queen — ■ 
is  protected  and  fed  and  jealously  guarded  by  the  faithful 
subjects: — so  has  the  farmer  oftentimes  received  the  life- 
long services  of  scientific,  thinking  men,  who  deemed  it  an 
honor  to  lavish  of  their  wealth  or  give  of  their  time  to  the 
solution  of  problems,  pregnant  with  momentous  conse- 
quences to  that  industry  which  nourishes  us  all  and  by 
whose  will  we  live.  The  world  is  ready  enough  to  praise 
the  men  who  have  thus  labored ;  the  labors  of  men  now 
gone  or  still  at  their  posts  of  honor  are  not  likely  to  be  for- 
gotten. 

With  private  enterprise  and  self-sacrificing  science,  push- 
ing on  in  their  investigation  of  the  problems  of  Agricul- 
ture, official  Government  action  could  not  long  remain 
wanting  ;  or  if  it  did,  its  place  was  filled  for  the  time  being 
by  well  organized,  powerful  Agricultural  Associations.  The 
farmers,  though  last  of  all  the  trades  or  professions  to  band 
together  for  mutual  protection,  have  shown  their  power 
wherever  such  organization  has  been  effected. 

What  has  not  the  Royal  Agricultural  Society  of  England 
done  for  that  favored  nation?  What  a  mighty  influence  did 
the  "  Physiocrats  "  or  agricultural  adherents  of  Dr.  Francis 
Quesney,  exert  in  the  French  Constitutional  Convention  of 
1790?  while  the  "  Granger  movement,"  of  but  yesterday,  in 
our  nation's  history,  is  fresh  in  our  minds.  Before  its  steady 
march  State  governments  fell  from  the  hands  of  unprinci- 
pled men,  and  arose  reclothed  with  proper  dignity.  Tre- 
mendous monopolies,  with  their  enormous  money  power, 
were  compelled  to  lift  their  iron  heel  from  the  neck  of  agri- 


culture,  and  even  railroads  began  to  study  the  interest  of 
the  public  and  allow  the  farmers  to  settle  the  schedule  of 
freight  rates. 

The  farmer  is  not  an  aggressive  man ;  but  when  he  leaves 
the  field  for  a  time  and  devotes  himself  to  the  welfare  of 
his  State  or  country,  or  rises  to  put  down  abuse  in  his 
government  or  to  obtain  proper  recognition  for  his  service 
to  the  State,  he  "  means  business." 

No  wonder  then  that  Empires  and  Kingdoms  and  States 
have  legislated  in  favor  of  the  farmer ;  rather  wonder 
that  so  little  has  been  done  by  Governments  to  foster  that 
industry  which,  above  all  others,  fosters  Governments. 

Legislation  for  the  farming  classes  has  been  of  various 
kinds.  In  this  country,  we  are  familiar  with  the  workings 
of  our  Agricultural  Colleges  and  our  National  and  State 
Departments  of  Agriculture.  So  in  Europe,  the  broader 
education  of  the  farmers'  sons  and  Agricultural  Bureaus  for 
the  collection  and  dissemination  of  useful  reports  and  sta- 
tistics, have  had  their  part  in  the  important  work. 

At  the  present  it  is  my  intention  to  follow  briefly,  the 
course  of  but  one  result  of  agricultural  legislation — Experi- 
ment Stations — rather  than  give  a  more  comprehensive  re- 
view of  the  whole  field. 

Although  the  private  experiments  of  Lawes  and  Gilbert, 
at  Rothamstead,  England,  were  commenced  in  1843,  and 
although  the  work  done  by  them  ranks  with  the  highest, 
yet  the  experiment  farm  at  Rothamstead  cannot  be  consid- 
ered here,  as  I  wish  to  confine  myself  to  stations  supported 
by  State  or  Government  aid. 

Germany  then  will  bear  off  the  palm,  the  first  Govern- 
ment Station  having  been  founded  in  1851,  in  Saxony. 
Thence  the  good  work  spread,  until  up  to  to-day  there  have 
been  founded  in 

Germany         75  Experiment  Stations. 
Austria  16 

Italy  10 


Sweden 

6 

Experiment 

Stations. 

Russia 

3 

a 

a 

France 

3 

a 

a 

Switzerland 

3 

a 

it 

Belgium 

2 

u 

a 

United  States 

2 

it 

it 

Holland 

1 

a 

it 

Denmark 

1 

a 

u 

Scotland 

1 

a 

a 

Spain 

1 

a 

it 

These  figures  alone  show  us  that,  whatever  may  be  the 
opinion  we  hold  as  to  the  value  of  such  Stations,  Germany,, 
where  the  idea  first  took  shape,  has  not  only  kept  up  her 
first  Station,  but  increased  the  number  up  to  seventy-five  (75)  t 

Let  us  look  now  at  the  work  of  the  Stations. 

A  glance  at  the  map,  with  the  names  before  us,  will  show 
that  Germany  has  judiciously  distributed  her  seventy-five 
Experiment  Stations  over  her  whole  area.  The  special 
work  done  at  each  is,  therefore,  influenced  by  the  especial 
needs  of  its  locality. 

The  various  duties  of  these  (European)  stations,  I  will 
now  give.  I  will  write  them  in  the  order  of  their  relative 
importance,  as  shown  by  the  number  of  stations  which  are 
devoted  principally  to  each. 

I. 

The  control  of  the  trade  in  commercial  fertilizers. 

IL 

The  control  of  the  sale  of  seeds. 

III. 

The  control  of  the  sale  of  feeding  stuffs. 


IV. 

Experiments  on  the  cultivation  of  various  plants  and 
crops,  and  experiments  with  manuring. 

V. 

Chemical  and  technical  investigations. 

VI. 

Investigations  of  animals  in  health  and  disease,  and  feed- 
ing experiments. 

VII. 

Physiological  examination  of  plants. 

VIII. 

Examination  and  investigation  of  soils. 

IX. 

Examination  of  wines  and  experiments  with  the  vine. 

X. 

Study  of  the  diseases  of  plants,  and  ravages  of  insects. 

XL 

Examination  of  milk  and  milch  kine. 

XII. 

Propagation  and  preservation  of  forests. 

XIII. 

Cultivation  and  improvement  of  fruits. 

XIV. 

Experiments  in  reclaiming  and  cultivation  of  swanps, 
moors  and  barrens. 

JSbrth  Carolina  State  Library 
Raleigh 
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XV. 


Silk  culture. 


XVI. 

Manufactures  relating  to  agriculture. 

XVII. 

Experiments  relating  to  the  sugar  industry.  . 

XVIII. 

Experiments  on  fermentation  and  the   manufacture  of 

spirits. 

i 

XIX. 

Examination  of  and  experiments  with  beer. 

XX. 

Culture  of  the  olive  (at  Rome.) 

These  are  the  chief  points  in  the  work  of  the  European 
Experiment  Stations.  Of  course,  few  confine  themselves 
entirely  to  any  one  series  or  kind  of  investigation,  while 
new  investigations  are  constantly  begun,  as  suggested  at 
any  particular  season  or  by  any  peculiar  need. 

The  income  of  the  European  Stations  is  from  one  or  all 
of  three  sources,  viz  : 

Government  appropriations,  fees  for  certain  analyses  for 
private  parties,  donations  from  Agricultural  Societies,  &c. 

The  expenses  range  from  about  $11,000  per  annum  down- 
wards. 

No  wonder  Germany  is  cultivated  like  a  vast  garden,  with 
such  incentives  and  such  protection  and  aid  as  her  seventy- 
five  Experiment  Stations  afford. 

Turning  to  our  own  country,  we  find  but  two  (2)  State 
Experiment  Stations,  one  in  Connecticut  and  one  in  North 
Carolina.    The  former  was  organized  in  1875,  and  located 
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at  New  Haven.  The  success  of  this  Station  was  assured 
from  the  start  by  the  hearty  co-operation  of  the  farmers  of 
the  State.  The  work  has  been  divided  between  fertilizer 
analysis,  seed  testing,  analysis  of  feeding  stuffs  and  answers 
to  correspondents. 

In  1869  a  meeting  of  farmers  was  held  in  Frankfort,  Ger- 
many, and  passed  a  resolution  which  resulted  in  the  estab- 
lishment of  an  Experiment  Station  at  Darmstadt.  This 
resolution  expresses  so  clearly  the  relative  importance  of 
the  needs  of  the  farmer,  and  hence  the  relative  importance 
of  the  work  of  an  Experiment  Station,  and  what  such  a 
Station  is,  that  I  cannot  refrain  from  translating  it  here : — 

"  Resolved,  That  we  respectfully  request  the  establishment 
of  a  Station  which  first  above  all  things  shall  exercise  a  real, 
practical  control  over  the  sale  of  manures,  over  the  sale  of  feeding 
stuffs  and  the  sale  of  seeds :  At  the  same  time  the  Station  shall  be 
a  place  to  which  all  agriculturists  may  direct  their  questions,  and 
receive  explanations  and  advice  on  all  subjects  which  come  up  in 
their  daily  experience  in  the  field;  where  they  can  obtain  counsel, 
and  be  guided  by  the  light  and  the  results  of  the  most  recent  achieve- 
ments of  science.  This  Station  shall  also  institute  any  prac- 
tical experiments  which  may  be  necessary  to  solve  questions 
of  general  agricultural  interest  and  value." 

ESTABLISHMENT   OF   THE    NORTH    CAROLINA   STATION. 

The  history  of  the  forces  which  brought  about  the  estab- 
lishment of  the  Experiment  Station  at  Chapel  Hill  are  well 
known  in  North  Carolina ;  they  are  those  which  established 
the  Department  of  Agriculture.  The  law  creating  a  "  De- 
partment of  Agriculture,  Immigration  and  Statistics,  and 
for  the  Encouragement  of  Sheep  Husbandry,"  contains  the 
following  provisions : 

Sec.  7,  (9).  The  Board  are  especially  charged  with  the  en- 
forcement and  supervision  of  the  laws  and  regulations  which 
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are,  or  may  be,  enacted  in  this  State  for  the  sale  of  commer- 
cial fertilizers  and  seeds. 

Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor,  from  the  Treas- 
urer of  the  State,  for  which  he  shall  pay  a  privilege  tax  of 
five  hundred  dollars  per  annum  for  each  separate  brand  or 
quality,  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton  for 
every  ton  sold.*)  Any  person,  corporation,  or  company,  who 
shall  violate  the  provisions  of  this  act,  or  who  shall  sell  or 
offer  for  sale  any  such  fertilizer,  contrary  to  the  provisions 
above  set  forth,  shall  be  guilty  of  a  misdemeanor  and  upon 
conviction,  shall  be  fined  and  imprisoned  at  the  discretion 
of  the  court. 

Sec.  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  thereon  a  plainly  printed  label  or  stamp,  which 
shall  truly  set  forth  the  name,  location  and  trade-mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  per  centage  of  any  of 
the  following  ingredients  asserted  to  be  present,  to-wit: 
soluble  and  precipitated  phosphoric  acid,  potassa,  am- 
monia— or  its  equivalent  in  nitrogen,  together  with  the  date 
of  its  analization,  and  that  the  privilege  tax  provided  for  in 
section  eight  has  been  paid ;  and  any  such  fertilizer  as  shall 
be  ascertained  by  analysis  not  to  contain  the  ingredients 
and  per  centage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and  benefit  of  the  Department  of  Agriculture.  Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shall  sell,  or  offer 
for  sale,  any  commercial  fertilizer  without  having  such  labels 
and  stamps  as  hereinbefore  provided  attached  thereto,  shall 
be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag  or 


*This  clause  was  repealed  March,  1879. 
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barrel  or  package  sold  or  offered  for  sale,  to  be  sued  for  be- 
fore any  Justice  of  the  Peace,  and  to  be  collected  by  the 
sheriff,  by  distress  or  otherwise,  one-half  less  the  cost  to  go 
to  the  party  suing,  and  the  remaining  half  to  the  Depart- 
ment; and  if  any  such  fertilizer  shall  be  condemned  as 
herein  provided,  it  shall  be  the  dut}^  of  the  Department  to 
have  an  analysis  made  of  the  same,  and  cause  printed  tags 
or  labels  expressing  the  true  chemical  ingredients  of  the 
same  put  upon  each  bag  or  barrel  or  package,  and  shall  fix 
the  commercial  value  thereof,  at  which  it  may  be  sold. 
And  any  person  who  shall  sell,  or  offer  for  sale  any  such 
fertilizer,  in  violation  of  the  provisions  of  this  section,  shall 
be  guilty  of  a  misdemeanor. 

Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority,  at  all  times,  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed ;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected. 

Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agricul- 
ture to  require  the  officers,  agents,  or  managers  of  any  rail- 
road or  steamboat  company  transporting  fertilizers  in  this 
State,  to  furnish  monthly  statements  of  the  quantity  of  fer- 
tilizers, with  the  name  of  the  consignor  or  consignee,  deliv- 
ered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents,  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient ;  and  any  such 
agents,  officers  or  managers  failing  or  refusing  to  comply, 
shall  be  deemed  guilty  of  a  misdemeanor. 

Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  Univer- 
sity at  Chapel  Hill,  an  Agricultural  Experiment  and  Fer- 
tilizer Control  Station ;  and  the  Board  of  Trustees  of  the  Uni- 
versity,* with  the  approval  of  the  Department  of  Agriculture, 
shall  employ  an  Analyst  skilled  in  agricultural  chemistry. 


*See  amendments,  page  14. 
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It  shall  be  the  duty  of  said  chemist  to  analyze  such  fer- 
tilizers and  products  as  may  be  required  by  the  Department 
of  Agriculture,  and  to  aid  so  far  as  practicable  in  suppress- 
ing fraud  in  the  sale  of  commercial  fertilizers. 

He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State,  and  whether  other  crops 
may  not  be  advantageously  grown  on  its  soils,  and  shall 
carry  on  such  other  investigations  as  the  said  Department 
may  direct. 

He  shall  make  regular  reports  to  the  said  Department  of 
all  analyses  and  experiments  made,  which  shall  be  furnished 
when  deemed  useful  to  such  newspapers  as  will  publish  the 
same.  *         *         *         * 

Sec.  13.  The  Geological  survey  is  hereby  made  and  con- 
stituted a  co-operative  department  with  the  Department  of 
Agriculture,  and  the  Geological  Museum  and  the  collections 
therein,  shall,  at  all  times,  be  accessible  to  the  said  Depart- 
ment. The  Geologist  shall,  as  far  as  practicable,  prepare 
illustrations  of  the  agricultural  industries,  products  and  re- 
sources of  the  State,  and  arrange  and  care  for  such  collec- 
tions as  the  said  Department  may  make  for  this  purpose. 
He  shall  also  prepare  abstracts  of  the  Survey,  from  time  to 
time,  as  may  be  required  for  the  use  of  the  Department,  in 
their  hand  book,  and  circulars  for  publication,  in  illustra- 
tion of  the  advantages  of  this  State,  and  in  promotion  of 
.  the  general  purposes  of  immigration.  In  return  for  such 
service  the  State  Geologist  may  have  all  his  samples  of  marls,  soils, 
minerals,  and  other  products,  analyzed  by  the  chemist,  at  the  Lab- 
oratory of  the  Experiment  Station,  free  of  charge. 

Sec.  19.  Every  person,  firm  or  corporation,  who  shall  sell 
or  offer  for  sale  any  commercial  fertilizer  of  whatever  nature, 
shall  give  in,  under  oath,  to  the  Register  of  Deeds  of  his 
county,  on  the  first  Monday  of  January,  April,  July  and  Oc- 
tober of  each  year,  the  number  of  tons  of  such  fertilizer,  he 
or  they  may  have  sold,  for  himself  on  commission,  or  as 
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agent,  during  the  preceding  quarter,  subject  to  the  provis 
ions,  pains  and  penalties  contained  in  schedule  B  of  the 
Eevenue  Laws  of  the  year  one  thousand  eight  hundred  and 
seventy-seven,  (for  which  he  shall  pay  a  privilege  tax  of 
fifty  cents  per  ton,  to  be  collected  by  the  sheriff  :j*  Provided, 
That  no  person  shall  be  liable  to  such  tax  on  fertilizers  pur- 
chased from  another  person,  on  which  this  tax  has  already 
been  paid :  And  provided  further,  That  no  dealer  or  agent 
shall  be  required  to  pay  the  purchase  tax  as  imposed  in 
schedule  B  of  the  Revenue  Act. 

Sec.  20.  Any  farmer,  trader  or  other  person  who  shall 
haul  or  bring  into  this  State  any  commercial  fertilizer,  in 
violation  or  evasion  of  section  8  of  this  act,  shall  be  deemed 
guilty  of  a  misdemeanor,  and,  upon  conviction,  shall  be  fined 
not  less  than  ten  dollars  or  imprisoned  for  not  more  than 
thirt}7  days  for  each  offence  ;  and  any  farmer  or  other  person 
who  may  buy  without  the  State  any  commercial  fertilizer 
on  which  the  privilege  tax  of  five  hundred  dollars,  as  pro- 
vided in  section  8  of  this  act,  has  been  paid,  shall  be  required 
to  report  all  such  purchases  to  the  Register  of  Deeds  for  his 
county,  and  pay  the  privilege  tax  of  fifty  cents  per  ton,  as 
required  of  dealers,  or  be  subject  to  the  same  pains  and  pen- 
alties as  herein  imposed  upon  dealers  in  fertilizers  :  Provided, 
That  no  county,  town  or  other  corporation  shall  be  allowed 
to  tax  any  of  the  privileges  or  subjects  herein  taxed  by  the 
State :  [Provided,  That  the  provisions  of  this  section  and  sec- 
tion 17  of  this  act  shall  not  apply  to  any  of  the  counties  in 
this  State  west  of  the  Blue  Ridge.)f 

Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
de&ler  in  fertilizers  any  specimen  quantities,  not  less  than  a 
fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  experi- 
ment by  practical  farmers ;  and  the  person  so  experimenting 
shall  be  required  to   make  a  careful  report  of  the  results, 

*This  clause  repealed. 
fRepealed. 
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which  shall  be  registered  in  the  office  of  said  Department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor. 

AN  ACT  TO  AMEND  AN  ACT  TO  ESTABLISH  A  DEPARTMENT  OF 
AGRICULTURE,  IMMIGRATION  AND  STATISTICS,  AND  FOR  THE 
ENCOURAGEMENT  OF  SHEEP  HUSBANDRY,  RATIFIED  MARCH 
12TH,  1877. 

\ 

Sec.  2.  Section  12,  (twelve)  of  said  act  shall  be  amended 
by  interchanging  in  the  last  clause  of  the  first  paragraph 
the  words,  "  Board  of  Trustees  of  the  University,"  and  the 
words,  "  Department  of  Agriculture." 

Sec.  4.  Sections  19  and  20,  (nineteen  and  twenty)  are 
hereby  repealed  :  and  it  shall  be  the  duty  of  the  Treasurer, 
on  the  certificate  of  the  Auditor,  to  return  to  the  sheriffs  who 
have  paid  into  the  treasury  the  tax  of  fifty  cents  a  ton,  col- 
lected under  said  sections,  the  amount  of  such  payment  to 
be  repaid  by  such  sheriffs  to  the  parties  from  whom  they 
collected  the  same. 

The  General  Assembly  of  1879  passed  on  March  14th, 

"  AN  ACT  SUPPLEMENTAL  TO  AN  ACT  CREATING  A  STATE  BOARD 

of  Health."    Section  14  of  that  act  is  as  follows  : 

When  the  county  superintendent  of  health  shall,  in  the 
course  of  his  investigation  required  at  coroner's  inquest, 
think  it  necessary  to  subserve  the  ends  of  justice  that  a 
chemical  analysis  of  the  viscera  or  fluids  of  the  body  be  made, 
he  shall  carefully  pack  up  and  seal  the  suspected  article  in 
a  proper  receptacle  in  the  presence  of  a  witness  and  forward 
it  to  the  chemist  of  the  Agricultural  Station  for  analysis. 
(Such  analysis  shall  be  made  free  of  charge,  and  be  returned 
to  the  coroner  of  the  county,  such  analysis  having  prece- 
dence over  other  matters  of  investigation  not  of  a  similar 
character,  then  in  the  laboratory  of  the  chemist.)  Analysis 
for  purposes  connected  with  the  hygienic  duties  of  the  super- 
intendent of  health  shall  in  like  manner  be  made  by  the 
said  chemist,  upon  requisition  signed  and  approved  by  the 
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secretary  of  the  State  board  of  health.  Such  analysis  will 
include  soil,  drinking  water,  articles  of  food,  air,  &c,  to  be 
packed  for  transmission  by  direction  of  the  chemist  of  the 
Agricultural  Station. 

It  will  be  seen  from  these  extracts  that  the  law  requires 
of  the  Station  analyses  for  the  Department  of  Agriculture 
proper,  analyses  for  the  Geological  Survey,  analyses  for  the 
State  Board  of  Health,  and  analyses  in  cases  of  suspected 
poisoning.  The  Board  of  Agriculture,  moreover,  has  the 
power  to  order  any  work  begun  or  discontinued,  to  order 
investigations  of  any  character  or  experiments  in  any  di- 
rection which  they  deem  necessary. 

Thus  it  will  be  seen  that  to  carry  out  the  requirements  of 
the  law,  to  meet  the  expectations  of  the  people  of  the  State, 
hard  work  must  be  done  in  more  than  one  direction ;  and 
I  can  safely  affirm  that  of  no  one  Experiment  Station  in 
Europe,  or  State  Chemist's  laboratory  in  America,  is  so  much 
and  such  varied  work  required.  Nowhere  is  there  offered 
a  broader  field  for  labor. 

The  Experiment  Station  is  still  in  its  infancy  and  the 
following  pages  will  show,  in  many  cases,  what  has  been 
done  in  getting  ready  for  work  in  all  departments. 
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HISTORY  OF  THE  STATION. 


In  accordance  with  the  requirements  of  the  law  creating 
a  "  Department  of  Agriculture,  Immigration  and  Statistics, 
and  for  the  Encouragement  of  Sheep  Husbandry,"  Gov.  Z. 
B.  Vance,  K.  P.  Battle,  L.L.  D.,  President  of  the  State  Uni- 
versity, Col.  T.  M.  Holt,  President  of  the  State  Agricultural 
Society,  Prof.  W.  C.  Kerr,  State  Geologist,  and  Capt.  S.  B. 
Alexander,  Master  State  Grange  Patrons  of  Husbandry,  met 
in  the  city  of  Raleigh  on  March  12th,  1877,  and  completed 
the  organization  of  the  Board  of  Agriculture  by  the  elec- 
tion of  two  prominent  practical  agriculturists,  Capt.  James 
R.  Thigpen,  of  Edgecombe,  and  Maj.  Jonathan  Evans,  of 
Cumberland,  as  additional  members  of  that  body.  The 
Board  thus  constituted,  elected  a  Commissioner,  Secretary 
and  Chemist. 

Arriving  in  Chapel  Hill,  where  the  Experiment  Station 
was  located  by  sec.  12  of  the  law,  I  entered  into  my  duties 
as  Chemist  on  April  19th,  1877. 

I  first  made  an  examination  into  the  facilities  afforded  by 
the  University  laboratory.  I  was  given  a  table  in  the  quan- 
titative analysis  room  among  the  students,  and  gas,  water, 
balances,  reagents,  bottles  and  some  apparatus  were  placed 
at  my  disposal.  Although  the  equipment  of  the  laboratory 
was  sufficient  to  enable  a  student  to  acquire  a  general 
knowledge  of  chemical  analysis,  yet  my  especial  work  re- 
quired special  apparatus  and  reagents.  Moreover,  it  was 
necessary  that  no  one  else  should  use  the  reagents  employed 
by  me.  In  analyses,  to  whose  accuracy  a  Chemist  must  be 
able  to  testify,  it  is  absolutely  necessary  that  no  one  else 
should  use  his  apparatus  and  reagents.  On  this  account  the 
Board  of  Agriculture  authorized  me  to  purchase  such  chemi- 
cals and  apparatus  as  were  necessary  to  begin  prosecuting 
fertilizer  and  other  analyses  at  once.     While  waiting  for  the 
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supplies  to  arrive,  I  prepared  a  circular  on  "the  "Analysis 
and  Valuation  of  Fertilizers,"  explaining,  as  simply  as  pos- 
sible, what  was  meant  by  "Analysis,"  and  how  commercial 
values  are  deduced  from  analyses.  This  pamphlet  was  cir- 
culated as  widely  as  possible,  and  awakened  considerable 
discussion  in  the  papers,  and  among  farmers  and  others. 

The  system  of  collecting  samples  of  fertilizers,  now  used,, 
was  arranged  by  the  Commissioner  of  Agriculture  and  has 
continued  to  work  satisfactorily. 

With  the  new  apparatus  and  reagents,  early  in  June  1877, 
I  completed  and  published  the  analyses  and  valuations  of 
twenty-three  of  the  twenty-nine  brands  then  sold  in  the 
State.  This  publication  created  a  great  stir  among  manu- 
facturers and  farmers.  Several  prominent  men,  in  the 
trade,  gladly  hailed  the  control  as  relieving  them  from  com- 
petion  with  "frauds  and  deceivers;"  but  one  company  made 
any  serious  opposition. 

During  the  Summer  I  purchased,  in  person  in  New  York 
city,  additional  apparatus  and  chemicals. 

The  farmers  of  the  State  soon  found  out  that  the  Station 
had  been  established  and  began  to  ask  questions,  by  letter, 
on  all  conceivable  subjects  relating  to  agriculture  and  agri- 
cultural chemistry. 

Letters  were  written  during  the  Summer,  for  the  State 
papers,  giving  directions  for  making  vinegar,  for  utilizing 
bones,  for  making  "  home  fertilizers,"  &c,  &c.    . 

In  August  1877  the  laboratory  work  was  recommenced. 
Fertilizers  were  analyzed  to  the  number  of  fifteen,  and  the 
results  published  in  September. 

In  view  of  the  large  number  of  analyses  which  were  re- 
quired by  the  law  creating  the  Department,  and  desiring  to- 
make  the  Station  as  useful  as  possible,  the  Board  of  Agri- 
culture allowed  me  to  employ  Mr.  W.  B.  Phillips,  of  Chapel. 
Hill,  as  an  assistant  chemist.  Mr.  Phillips  is  a  graduate  of 
the   University  of  North   Carolina,  class  of  1877,  having, 
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taken  the  chemical  course  and  was  the  recipient  of  the  first 
prize  for  proficiency  in  chemistry. 

With  this  aid  sugar  beet  analyses  were  next  undertaken — ■ 
the  samples  (twenty-one  in  number)  representing  ten  coun- 
ties. The  result  of  the  analyses  were  published  in  a  pam- 
phlet of  fifty  pages,  entitled  "  The  Sugar  Beet  in  North  Car- 
olina." 

During  the  Winter  our  time  was  occupied  with  analyses 
for  the  Geological  Survey — consisting  of  soils,  marls,  min- 
eral waters,  &c;  with  a  few  fertilizer  analyses ;  with  the  ex- 
amination of  the  Savannah  lands  of  Harnett  and  Columbus 
counties,  &c,  &c.  The.  results  of  the  investigation  were 
published  from  time  to  time.J 

In  February,  1878,  the  analyses  of  commercial  fertilizers 
were  recommenced  and  the  results  published  as  fast  as  ob- 
tained. 

A  number  of  samples  of  marls  and  several  mineral  waters 
were  analyzed  during  the  Spring. 

Up  to  April  19th,  1878,  when  the  first  year  of  the  Station 
ended,  there  had  been  made  one  hundred  and  thirty-two 
analyses,  as  follows: 

Seventy        analyses  of  fertilizers. 

Twenty-two         "        of  sugar  beets. 

Ten  "        of  soils. 

Six  "        of  marls. 

Five  "        of  mineral  waters. 

Ten  "        of  miscellaneous. 

Duplicates  are  not  included. 

The  correspondence  of  the  Station  had,  in  the  mean  time 
increased  so  rapidly  that  fully  one-half  of  my  time  was 
taken  up  in  answering  letters,  and  laboratory  work  necesa- 
rily  went  very  slowly.  I  therefore  obtained,  with  the  sanc- 
tion of  the  Board  of  Agriculture,  the  services  of  Mr.  J.  C- 
Taylor,  who  has  not  only  a  knowledge  of  chemistry,  being 


JThese  investigations  and«reports  will  be  found  further  on  in  detail. 
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a  graduate  in  the  Scientific  Course  of  the  University  of  N. 
C,  Class  of  '77,  but  could  write  rapidly  in  short  hand  from 
dictation.  I  was  thus  enabled  to  work  in  the  laboratory  and 
keep  up  my  correspondence  at  the  same  time. 

During  the  Spring  a  series  of  field  experiments  was  begun 
with  "  Popplein's  Silicated  Phosphate,"  the  results  of  which 
have  been  published  in  a  phamplet  entitled  "  Sillica  vs.  Am- 
monia." 

In  June  1878  the  fourth  lot  of  analyses  of  fertilizers  were 
all  finished,  being  forty-two  in  number.  These  were  col_ 
lected  and  published  in  pamphlet  form. 

The  Board  of  Agriculture  having  decided  that  the  Sta- 
tion should  endeavor  to  exercise  a  control  over  the  chemi- 
cals used  in  composting,  and  over  seeds,  and  having  allowed 
me  to  employ  an  additional  assistant,  I  secured  the  services 
of  Mr.  Geo.  Warnecke,  of  Germany.  Mr.  Warnecke  has 
devoted  himself  for  eight  years  to  the  study  of  chemistry, 
making  specialties  of  seed  testing,  organic  and  agricultural 
analyses.  Mr.  W.  came  to  Chapel  Hill  from  the  Connecticut 
Experiment  Station,  where  he  had  been  for  two  years.  We 
thus  began  work  in  September  1878  fully  equipped  as  an 
Experiment  Station. 

The  Trustees  of  the  University,  at  this  time,  set  apart  three 
large  rooms,  with  smaller  rooms  adjoining,  for  the  exclusive 
use  of  the  Station.  The  main  room  being  supplied  with 
tables,  gas  and  water. 

The  Station  was  thus  enabled,  thanks  to  the  liberality  of 
the  Board  of  Agriculture,  to  offer  to  the  farmers  of  the 
Stale  complete  and  free  protection  ayainst  frauds  in  commercal 
fertilizers,  chemicals  and  seeds,  if  they  would  cnly  avail  them- 
selves of  it;  to  make  free  analyses  of  ores,  soils,  marls,  mineral 
and  mineral  ivaters  through  the  Geological  survey;  to 
investigate  subjects  of  agricultural  interest,  and  to  furnish  a 
place  where  every  farmer  could  send  for  solution  questions 
and  problems   which  met  him  in  following  his  calling,  and 
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which  needed  chemical  or  other  scientific  knowledge  to 
answer  and  solve. 

The  analyses  of  sugar  beets  for  1878  first  occupied  our 
attention,  while  intervals  in  the  work  were  filled  up  with 
analyses  of  the  cow  pea  (vines  and  peas),  an  investigation 
into  the  relative  fertilizing  properties  of  the  long-leaf  and 
short-leaf  pine  straw,  &c,  &c.  The  regular  work  of  the 
Geological  Survey  went  on,  during  the  Fall  and  Winter, 
consisting  of  analyses  of  limestones,. marls,  minerals,  ores, 
waters,  soils,  coal,  &c,  &c.  With  the  concurrence  of  Gov- 
ernor Vance,  the  State  Geologist  sent  to  the  Station  an  assay 
furnace,  the  property  of  the  Survey,  with  which  we  have 
made  a  number  of  assays  of  gold  and  other  ores.  Early  in 
November,  samples  of  chemicals  began  to  come  in — such  as 
nitrate  of  soda,  sulphate  of  ammonia,  &c,  &c.*  These 
chemicals  have,  as  a  rule,  been  of  good  quality ;  but  our 
analyses  have  been  the  means  of  exposing  one  or  two  very 
palpable  frauds,  as  will  be  seen  further  on.  In  the  Spring, 
samples  of  seeds  began  coming  in,  and  have  not  yet  ceased. 
Some  of  them  were  good,  others  bad.f 

The  publications  of  the  Station  number  about  two  hun- 
dred pages,  all  told — -exclusive  of  the  present  report — and 
consist  of  reports,  circulars,  directions  for  composting,  &c, 
&c.  They  have  all  met  with  appreciative  attention  on  the 
part  of  the  farmers  of  the  State. 

I  think  nothing  shows  more  clearly  the  interest  taken  in 
our  work  than  the  number  of  letters  addressed  to  the  Sta- 
tion. 

The  number  of  analyses  made  during  the  second  year, 
ending  with  April,  1879,  is  two  hundred  and  thirty-two. 
The  total  number  for  the  two  years  and  two  months  ending- 
to-day  (June  7th),  is  three  hundred  and  seventy-eight. 
These  are  distributed  as  follows: 

*See  "Chemicals." 
fSee  "  Seed  Tests." 
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Commercial  Fertilizers, 150 

Sugar  Beets, 62 

Chemicals  used  in  composting, 31 

Marls, 27 

Minerals  and  Ores, . 24 

Mineral  and  other  Waters, 21 

Soils, 21 

Seed  Tests, 16 

Cow  Peas, 2 

Cow  Pea  Vines, 1 

Candy  (adulterated), 2 

Pine  Straw, . 2 

Herring  Refuse  (from  fisheries),... 1 

Slag, 1 

Blue  Mud  (from  Edgecombe), 1 

Vitative  Compound, 1 

Coal, 1 

Soap, 1 

Alloy, 1 

Boiler  Incrustation, 1 

Bat  Guano,. 1 

Limestone, 1 

Clay, 1 

Fennel, 1 

Adulterated  Drug  (magnesia), 1 

Chemical  examinations  to  detect  evidence  of  "Nephretis" 

or  other  organic  disease, 1 

Buttermilk  (supposed  to  have  poisoned  a  family), 1 

Examination  of  method  of  improving  South  Carolina 

phosphate  marl, . 1 

Experiments  on  removing  coating,  or  outer  skin,  of  the 

long  gray  moss, 2 

Experiment  to  determine  how  the  odor  can  be  removed 

from  goods  bleached  by  burning  sulphur,  without 

wetting  the  goods, 1 

Total  number  of  analyses  and  investigations......  378 
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The  details  of  these  analyses  have  been  published  in  part. 
Those  of  public  interest  will  be  found  under  their  proper 
heads  in  the  body  of  this  report. 

THE   EXPENSES   OF   THE   STATION. 

As  shown  by  the  law,  the  Department  of  Agricul- 
ture is  supported  by  a  license  tax  paid  by  manufac- 
turers of  fertilizers.  The  average  income  of  the  Depart- 
ment from  this  source  since  its  establishment  has  been  about 
$15,000  per  annum.  Of  this  sum  the  Board  of  Agriculture 
appropriated  for  the  Experiment  Station  during  the  two 
years  ending  with  April  15,  1879,  the  sum  of  $7,670.62,  as 
follows : 

A.  R.  Ledoux, Director, 2  yrs. at  $2,000,... $4,000  00 

"W.  B.  Phillips,  Assistant,.... 849  83 

Geo.  Warnecke,       "         562  50 

J.C.Taylor,  " 210  00 

Total  salaries  for  two  years, $5,622  33 

Apparatus  and  Reagents — 

From  April  12th,  1877,  to  April  15th, 

1878, $  706  07 

From  April  15th,  1878,  to  April  15th, 

1879, 652  93 

Total  for  Apparatus  and  Reagents  for  two  years,...  1,359  00 

INCIDENTAL  EXPENSES. 

Stamps,  Express,  Charges  on  Samples,  Repairs,  Sec.,  &c. 

From  April  19th,  1877,  to  April  15th, 

1878, $   154  62 

From  April  15th,  1878,"  to  April  15th, 
1879, 244  67 
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Total  Incidental  Expenses  for  two  years,. 399  29 

SPECIAL   APPROPRIATION. 

Amanuenses, 75  02 

Books,  periodicals,  &c, 24  98 

Total, 100  00 

Printing  and  stationery, 190  00 

Total  Expenses  of  Station  for  two  years, $7,670  62 

Average  Expenses  of  Station  per  year $3,835  31 

RELATION  OF  THE   EXPERIMENT   STATION  TO  THE   UNIVERSITY 

OF    NORTH    CAROLINA. 

This  is  clearly  defined  in  the  law  as  amended. 

The  Director  of  the  Station  is  elected  by  the  Board  of  Ag- 
riculture and  approved  by  the  Trustees  of  the  University. 
He  is,  however,  not  charged  with  any  duties  connected  with 
the  instruction  or  government  of  the  University,  but  simply 
does  his  work  in  one  of  the  college  laboratories.  The  officers 
of  the  Station  are  always  glad  to  see  visitors  who  desire  to 
learn  of  its  workings,  and  especially  welcome  the  students 
of  chemistry,  and  are  always  glad  to  explain  to  them  any 
points  in  agricultural  anatyses,  describe  the  workings  of 
any  of  the  apparatus  used,  or  to  aid  in  any  manner  in  ad- 
vancing the  cause  of  education  in  the  University  and  in  the 
State  at  large.  The  students  have  shown  much  interest, 
and  on  one  or  two  occasions  they  have  been  addressed  by 
the  Director  on  the  work  of  the  Experiment  Station  and  on 
the  Methods  of  Agricultural  Analysis. 
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DETAILED  REPORT. 

Having  given  an  outline  of  the  work  of  the  Experiment 
Station,  it  now  remains  to  present  such  details  as  are  of 
general  interest  and  importance. 

SEED   EXAMINATIONS. 

The  subject  of  seed  investigation  is  rapidly  attracting  the 
attention  of  farmers  in  Europe  and  America,  and  interest  is 
being  awakened  which  has  resulted  already  in  building  up 
an  entirely  new  branch  of  scientific  investigation.  Foremost 
in  this  field  of  research  stands  Dr.  Friedrich  Nobbe,  Profes" 
sor  in  the  Royal  Academy  of  Agriculture  and  Director  of 
the  Experiment  Station  of  Tharand,  Saxony.  To  him  we 
owe  the  directions  and  methods  of  examination  which  have 
been  adopted  at  the  North  Carolina  Station,  at  the  Connec- 
ticut Station,  and  in  a  large  number  of  European  institu- 
tions of  similar  aim. 

In  ordering  that  this  work  should  be  taken  up  by  our 
Station,  the  Board  of  Agriculture  have  shown  their  desire  to 
keep  pace  with  the  demands  of  modern  agriculture,  and  to 
give  the  people  of  North  Carolina  every  aid  and  incentive 
to  improved  farming,  that  science  can  suggest. 

The  very  first  essential  to  the  successful  cultivation  of  any 
crop  is  that  the  seed  should  be  genuine,  that  it  should  be 
free  from  the  admixture  of  other  seeds — especially  those  of 
weeds — and  that  it  should  be  capable  of  germinating 
(sprouting).  No  one  who  has  not  studied  the  subject  would 
imagine  the  need  that  these  points  be  determined  by  careful 
examination.  Every  farmer  thinks  he  can  decide  for  him- 
self whether  the  seed  meets  the  first  of  above  mentioned  re- 
quirements— whether  it  is  what  it  is  represented  to  be — but 
he  will  often  be  badly  deceived. 

The  most  common  mode  of  deception  in  this  direction  is 
to  sell  one  kind  of  grass  seed  for  another.  Thus  in  Con- 
necticut the  familiar  Agrostis  vulgaris  has  been  gathered  be- 
fore perfectly  ripe  and  sold  as  "  Blue  Top  "  grass  at  $2.00  a 
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bushel ;  while  later  the  same  seed  was  sold  at  $1.00  per 
bushel  as  ordinary  "  Red  Top/'*  Again,  it  is  common  to 
find  clover  seeds,  for  example,  a  mixture  of  two  or  more 
varieties,  but  sold  as  *  red-clover."  Again  quantities  of  the 
flowers  or  chaff  of  different  grasses  are  found  in  many 
samples  from  which  the  seed  has  been  entirely  removed,  but 
no  one  would  know  it  without  a  special  examination.  For 
example,  in  the  accompanying  cut,  Fig.  1,  we  have  a  sample 
of  Orchard  grass  (Dactylis  glomerata.)    The  seed  and  flower 

given  in  natural  size,  (a),  are  rarely,  in 
commerce,  separated,  but  the  seed  is  en- 
tirely concealed  by  the  flower ;  so  that 
were  the  seed  entirely  gone  the  flowers 
might  still  be  sold  as  Orchard  grass 
seed  and  no  one  be  the  wiser  until  the 
time  arrived  for  the  grass  to  appear 
(b)  shows  the  seed  and  flower  magnified. 
There  are  factories  in  Europe,  notably 
h    ™  at  Prague  and  at  Hamburg,  where  seed 

Fig.  1.  are    manufactured    out    of   quartz.     The 

quartz  is  ground  and  sieved  and  stained  with  various  dyes 
to  imitate  almost  exactly  in  size  and  color  almost  any  kind 
of  seed,  especially  clover.  These  artificial  seeds  are  sold  to 
seed  dealers  in  England  (and  possibly  America)  at  $3.50  per 
cwt.  As  much  as  15  tons  have  been  purchased  at  one  time 
by  an  agent  of  an  English  house !  Specimens  of  these 
colored  stones  are  among  the  collection  of  the  Station  and 
the  most  practiced  eye  would  fail  to  detect  a  sample  of  clover 
seed  adulterated  25  per  cent,  with  the  artificial  article. 

The  first  care  when  a  sample  of  seed  comes  to  the  Station 
is  to  see  if  it  is  really  what  it  is  sold  to  be.  If  not,  what 
per  cent,  of  the  real  seeds  are  present. 

Having  determined  the  character  of  the  seeds,  the  second 


Note. — The  cuts  illustrating  this  article  were  made  by  Mr.  T.  C.  Harris, 
of  Raleigh,  from  drawings  made  from  nature  by  Mr.  J.  C.  Taylor,  of  the 
Experiment  Station. 

*  See  Report  of  Ct.  Experiment  Station,  1878,  p  47. 
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step  is  to  determine  what  are  the  impurities  present  in  the 
sample.  These  are  usually  dirt,  chaff,  and  the  seeds  of 
other  plants  or  weeds. 

Dr.  Nobbe  has  shown  the  farmers  of  Europe  that  much 
of  the  seed  they  buy,  instead  of  being  grown  with  proper 
precaution,  is  gathered  by  women  and  children  in  old  fields, 
along  the  highways,  in  the  woods  or  anywhere  else.  The 
dealers  buy  these  collections  and  sell  again  to  England, 
Germany,  France  and  Austria.  Dr.  Nobbe  found  on  exam- 
ining these  commodities  that  they  contained  over  41  per 
cent,  of  impurities  on  an  average,  these  impurities  being 
oftentimes  the  seeds  of  worthless  grasses,  poisonous  plants 
and  weeds.  One  sample  of  the  orchard  grass  (Dactylis  glom- 
erata)  contained  the  seeds  of  39  other  species,  mostly  weeds. 

To  identify  seeds  sent  to  the  Station,  and  to  detect  and 
name  the  seeds  of  weeds,  &c,  which  the  sample  may  con- 
tain, the  Station  has  secured  from  Dr.  P.  Hennings  of  the 
Botanical  Institute  of  the  University  of  Kiel,  Germany,  a 
collection  of  800  specimens  of  seeds  of  grasses,  grains,  weeds, 
&c.  Mr.  Geo.  Warnecke  and  Pres.  Battle  have  also  donated 
a  large  number  of  seeds  to  the  Station,  so  that  our  collec- 
tion numbers  nearly  1,000  samples,  making  one  of  the  largest 
seed  collections  in  this  country.  These  specimens  are  ar- 
ranged in  small  glass  tubes,  labeled  with  the  botanical  and 
common  name  of  each,  and  are  arranged  in  order  in  a 

handsome  case.     With  this  collection 

iEI      **ai  we  can  identify  nearly  all  seeds  sent 

(Q  to  the  Station  to  be  named,  or  found 

J*T  6S       J8         as  imPurn^ies  in    samples   sent  to  be 


1S&  Fig.  2  shows  a  sample  of  pure  red 

^W  clover  seed   (Trifolum   pratense)    mag- 

nified. 
Fig.  2. 
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Fig.  3  shows  a  sample  of  red  clover 
seed  (Trifolium  prepense)  magnified,  with 
the  impurities  as  received  at  the  Sta- 
tion. These  impurities  were  plantain, 
knotiveed,  sorrel,  bedstraw,  &c. 


Fig.  3. 


Fig  4  shows  a  sample  of  Buckwheat 
{Polygonum  fagopyrum)  with  impurities . 
These  impurities  were  mostly  goose- 
grass,  wild  water  pepper,  knotweed,  and 
morning  glory. 

The  third  and  most  important  inves- 
tigation to  which  every  sample  of  seed  W 
sent  to  the  Station  is  subjected,  is  a  test 
of  its  germinating  power.  Impurities  Fig.  4. 
may  be  detected  with  the  eye,  but  seed  which  have  lost  their 
power  of  sprouting — of  re-producing  their  species —  areoften 
not  to  be  distinguished  by  the  eye,  even  when  assisted  by  a 
microscope,  from  perfectly  sound  seeds.  We  find  in  the 
older  agricultural  works  tkat  "seeds  of  flax  and  hemp  re- 
main good  for  four  years,  wheat  for  three  years,  rye,  clover, 
corn,  (maize)  timothy,  oats  and  barley  but  two  years."  Later 
researches  have  shown  that  no  fixed  rules  can  be  given. 
Much  depends  upon  the  temperature,  the  moisture  and  the 
character  of  the  place  where  the  seed  was  stored.  Thus  we 
hear  of  millet  seeds  that  had  lain  in  the  hand  of  a  mummy  in 
the  dry  vaults  of  Thebes  in  Egypt  for  over  2000  years,  which 
sprouted  at  once  on  planting,  and  yie]ded  a  thrifty  plant, 
while  samples  of  millet  seeds  but  two  years  old  have  been 
examined  'at  the  Station  and  found  nearly  all  worthless. 
Many  causes  may  render  seeds  either  entirely  incapable  of 
germinating  or  of  producing  strong  healthy  plants.  These 
causes  are  natural  or  artificial.  The  natural  causes  have 
been  alluded  to  already;  they  are  age,  location,  climate,  &c. 
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The  artificial  causes  are  such  as  are  produced  by  man  for 
the  purpose  of  deception.  Clover  seeds  which  have  started 
to  mould  or  to  sprout  prematurely  are  sometimes  heated  till 
the  fungus  is  destroyed — and  the  seed  killed.  A  few  years 
ago  there  was  a  loud  call  by  our  "  Senators  and  Represen- 
tatives in  Congress  assembled  "  for  tomato  seed.  The  Com- 
missioner of  Agriculture,  then  in  office,  made  a  contract 
with  a  Baltimore  house  to  furnish  the  seed  at  short  notice. 
They  came,  were  sent  through  the  land,  but  not  one  came  up. 
An  "  investigation  "  ensued,  when  it  was  found  that  the  seed 
were  obtained  from  a  factory  where  canned  tomatoes  were 
put  up  and  had  all  been  cooked.  A  test  in  advance  would 
have  discovered  the  fraud,  and  saved  the  National  Depart- 
ment of  Agriculture  a  good  deal  of  unpleasant  ridicule. 

The  plan  of  proceeding  in  seed-testing  can  best  be  ex- 
plained in  a  general  outline.  In  the  first  place,  it  is  essen- 
tial that  the  sample,  sent  shall  be  a  fair  one — fairly  repre- 
senting the  lot  from  which  it  was  taken.  The  sample  being 
received,  it  is  thoroughly  mixed  and  a  certain  quantity 
weighed  out.  The  investigator,  seated  at  a  table,  with  the 
weighed  portion  before  him,  separates  the  pure  seeds  from 
the  impurities,  and  then  weighs  the  former.  Next,  by 
means  of  the  microscope  and  our  seed  collection,  the  name 
and  character  of  the  pure  seed,  and  of  any  foreign  seeds 
present,  are  determined  and  noted  down.  Four  hundred 
seeds  are  then  counted  out,  one  by  one.  They  are  divided 
into  equal  portions  of  200  each  and  soaked  in  water  until 
they  cease  to  swell.  One  portion  is  then  placed  in  a 
"  Nobbe's  Sprouting  Apparatus,"  and  the  other  (which  serves 
as  a  check,  being  a  duplicate)  is  placed  within  several  folds 
of  bibulous  paper. 

The  conditions  of  moisture,  temperature,  access  of  air,  &c.} 
which  experience  has  found  best  suited  to  a  successful  ex- 
periment, are  carefully  preserved.  The  apparatus  and  paper 
are  examined  each  day,  and  all  seed  removed  which  have 
sprouted.  At  the  end  of  from  ten  to  fifteen  days  the  experi- 
ment is  discontinued ;  the  seeds  still  remaining  in  the  ap- 
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paratus  are  examined,  and  a  certain  allowance  is  made,  in 
reporting  the  result,  for  those  which  still  seem  hard  and 
sound,  but  have  not  germinated. 

The  above  outline  serves  well  enough  to  illustrate  the 
general  mode  of  proceeding ;  but  in  some  cases  various  de- 
vices have  to  be  resorted  to — such  as  conducting  the  test  in 
moist  sand,  &c,  &c. 

The  first  three  of  the  following  tests  are  given  in  detail  to 
illustrate  the  method  of  proceeding  : 

SEED   EXAMINATIONS,    1879. 

Station  No.  279.  March  7th,  1879. 

Sample  of  seed  sent  to  the  Station  to  be  tested,  by  Leak,  Everett  &  Co. , 
Rockingham,  1ST.  C. : 

Examination  showed  sample  to  be  Millet  (Panicum  miliaceum.) 

Sprouting  Experiment — Began  Feb.  21st. 

Sprouting  Apparatus,  (200  pure  seed  taken,) 

March  1st,  sprouted  seed  taken  out, 23 

"      7th,         "  "         "         " 11 

44        "    hard  seed  in  Apparatus,  149;  -*-3= 50 

Seed  capable  of  germinating, 84 

Pure    "         "        "  •«  .......42  per  cent. 

Check. 

Filter  paper,  (200  pure  seed  taken.) 

March  1st,  sprouted  seed  taken  out, 13 

7th,         "  "         "       "    ..10 

"         "    hard  seed  in  filter  paper  158; -i-3= 53 

Seed  capable  of  germinating, 76 

Pure    "         "        "  "  38  per  cent. 

Average  40  per  cent. 

Station  No.  280.  February  22nd,  1879. 

Sample  of  seed  sent  to  the  Station  to  be  tested,  by  S.  M.  Stone,  Wake 
Forest,  N.  C,  and  marked  "  Clover  seed."    Said  to  be  seven  years  old. 

Examination  showed  sample  to  be  White  Clover,  (' '  Trifolium  repens")  It 
contained : 

Pure  seeds, 97  per  cent,  by  weight. 

Impurities, 3  per  cent,  by  weight. 

100 


o 


0 


Sprouting  Experiment 

200  pure  seed  taken — begun  Feb  7  th,  1879. 

February  16th,  sprouted  seed  taken  out, 3 

21st,  "  "         "        " 3 

"        22nd,     hard        "     remaining  in  apparatus,  0 

Seed  capable  of  germinating, 6 

Pure      "  "        "  "  3  per  cent. 

Station  No.  281. 

Sample  of  seer1   sent  to  the  Station  to  be  tested,  by  S.  M.  Barbee,  Jr., 
and  marked  "  Old  Clover  Seed." 
Examination  showed  sample  to  be  Red   Clover,  (Trifolium  pratense.) 

Pure  seed,   90.6    per  cent,  by  weight. 

Impurities, ...........   9.4    per  cent  by  weight. 


100.00 

Sprouting  Experiment — Begun  March  16th. 

Sprouting  Apparatus  (200  pure  seed  taken.) 

March  23rd,  sprouted  seed  taken  out, 109 

"      24th,         "  "        "      "      19 

"      26th,         "  "         "       "    ' 15 

"      26th,     hard  seed  in  apparatus  8;  -j-3== 3 

Seed  capable  of  germinating, 146 

Pure     "        "  "  " 78 pp.  cent. 

Check. 
Filter  paper  (200  pure  seed  taken.) 

March  23rd,  sprouted  seed  taken  out, ...119 

"      24th,        "  "         "        ** 25 

"      26th,        ««  "         "        " 4 

"        "    hard  seed  in  filter  paper  3;  -4-3=   1 

Seed  capable  of  germinating, 149 

Pure     "        "         "  " ..74. 5  percent. 

^  Average  73.75  per  cent. 

Station  No.  282.  March  26th,  1879. 

Orchard  Grass  {Dactylis glomerata),  sent  to  Station  by  S.  M.  Barbee,  Jr., 
Chapel  Hill. 

Pure  Seed, 91.4  per  ct.  by  weight. 

Impurities, ...       8.6      "  '* 

100.0 
Pure  seed  capable  of  germinating  85.25  per  cent. 
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Station  No.  283.  March  26th,  1879. 

Timothy  {Phleum  pratense),  sent  to  Station  by  S.  M.  Barbee,  Jr. ,  Chapel 
Hill. 

Pure  Seed, 67.4  per  ct.  by  weight. 

Impurities,.... 32.6 

100.0 
Pure  seed  capable  of  germinating  62.50  per  cent. 

Station  No.  284.  March  26th,  1879. 

New  Clover  Seed  {Trifolium  pratense),  bought  of  Buist,  Phi] a.;  sent  to 
Station  by  S.  M.  Barbee,  Jr. 

Pure  Seed, 94.1  per  ct.  by  weight. 

Impurities, 5.9        "  " 

100.0 
Pure  seed  capable  of  germinating  78  per  cent. 

Station  No.  294.  March  7th,  1879. 

Cabbage  Seed  (Brassica  oleracea,  var.  capitata),  sent  to  Station  by  A .  G. 
Corpening,  Fonta  Flora,  N.  C. 

Impurities,.... None. 

Pure  seed  capable  of  germinating  100  per  cent. 

Station  297.  March  18th,  1879. 

Clover  Seed,  bought  of  Peter  Henderson,  N.  Y. ;  sent  to  Station  by  Rev. 
J.  W.  Primrose,  Manson,  N.  C. 

Examination  showed  sample  to  be  a  mixture  of  two  kinds  of  clover, 
viz  ; 

Red  Clover  {Trifolium  pratense), 87  per  cent. 

Swedish  Clover  {Trifolium  hybridum), < 13       " 

100 

Pure  Seed, , 97.5  per  ct.  by  weight. 

Impurities, 2.5       "  " 

100.0 
Pure  seed  capable  of  germinating  93  per  cent. 

Station  No.  299.  March  19th,  1879. 

Spanish  Chufas  sent  to  Station  by  H.  C.  Olive,  Apex,  N.  C. 

Impurities, None. 

Tubers  capable  of  Germinating, 100  per  cent. 


32 


Station  No.  301.  March  28th,  1879. 

Orchard  Grass  (Dactylis  glomerata)  sent  to  Station  by  G.  D.  Green,  Wil- 
son, N.  C,  bought  of  Buist,  Philadelphia. 

Impurities, None. 

Pure  seed  capable  of  germinating, 69  per  cent. 

Station  No.  302.  March  28th,  1879. 

Mangel  Wurzel  (Beta  altissima),  sent  to  Station  by  G.  D.  Green,  Wilson, 
N.  C,  bought  of  Joseph  Harris,  Rochester,  N.  Y. 

Impurities, Trace. 

Pure  seed, . 100  per  cent. 

Pure  seed  capable  of  germinating,  about.  ..50    "      " 

Note. — Seed  of  this  character  do  not  always   give  reliable  results  in  a 
germinating  apparatus. 

Station  No.  303.  March  28th,  1879. 

Red  Top  (Agrostis  vulgaris),  sent  to  Station  by  G.  D.  Green,  Wilson,  N. 
C,  bought  of  Buist,  Philadelphia. 

Impurities,  85. 57  per  cent,  by  weight. 

Pure  seed, 14.43   "      "      ki        " 

Pure  seed  capable  of  germinating,  46  per  cent. 

Station  No.  304.  March  24th,  1879. 

Red  Clover  (Trifolium pratense),  sent  to  Station  by  G.  D.  Green,  Wilson, 
N.  C,  bought  of  Buist,  Philadelphia. 

Impurities, 1.30  per  ct.  by  weight. 

Pure  seed, , 98.70  "  *' 

100.00 
Pure  seed  capable  of  germinating,  82  per  cent. 

Station  No.  336.  March  30th,  1879. 

Turnip  Radish  (BapJianus  sativus),  sent  to  Station  by  Jones  Watson, 
Chapel  Hill. 

Impurities, 5.0  per  ct.  by  weight. 

Pure  seed, 95.0        "  " 

100.0 
Pure  seed  capable  of  germinating,  98  per  cent. 

Station  No.  346.  April  8th,  1879.* 

Orchard  Grass  {Dactylis  glomerata),  sent  to  Station  by  T.  F.  Norwood, 
Chapel  Hill;  bought  of  Roberson  &  Harris,  Chapel  Hill. 

Impurities, 4. 82  per  ct.  by  weight. 

Pure  Seed, , 95.18      "  " 

100.00 
Pure  seed  capable  of  germinating,  67.5  per  cent. 
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Station  No  347.  April  8th,  1879. 

Red  Clover  (Trifolium  pratense),  sent  to  Station  by  T.  F.  Norwood, 
Chapel  Hill,  bought  of  Roberson  &  Harris,  Chapel  Hill. 

Impurities, 5.99  per  ct.  by  weight. 

Pure  Seed, 95.01      " 


100. 0O 
Pure  seed  capable  of  germinating  83  per  cent. 

DODDER. 

(Cuscuta  trifolii) 

Among  the  many  varieties  of  the  Cuscuta,  none  is  such  an 
implacable  foe  to  the  clover  plant  as  the  variety  above  men- 
tioned {trifolii).  The  most  common  American  varieties  are 
by  no  means  as  persistent  and  as  widely  distributed  as  the 
European.  Whole  sections  of  Germany  and  other  portions 
of  Europe  are  ravaged  by  this  parasite,  and  have  had  to 
abandon,  for  a  season  or  two,  the  growing  of  clover. 

The  Cuscuta  trifolii  bears  flowers  not  unlike  the  "  morning 
glory"  (Convolvulus),  and  develops  perfect  seeds.  When  ripe,, 
the  seed  fall  to  the  ground  and  send  up  tiny,  wiry  arms, 
which  start  forth  in  search  of  a  clover  plant.  It  is  a  matter 
of  life  or  lingering  death  to  the  Dodder  whether  or  not  it 
finds  clover.  With  unerring  instinct,  it  creeps  along  until 
it  reaches  the  doomed  plant,  which  it  surrounds  and  com- 
pletely covers  with  a  network  of  runners.  Each  runner 
sends  forth  papilla,  which  tap  and  suck  out  the  life-blood  of 
the  unfortunate  captive.  The  accompanying  diagram  (Fig. 
5)  will  serve  to   illustrate  the  manner  of  growth  of  the 

Cuscuta. 

3 
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Fig.  5, 

I  have  called  particular  attention  to  this  parasite,  not  only 
on  account  of  the  importance  which  anything  bearing  on 
grass  and  clover  cultivation  deserves,  in  view  of  the  rapidly 
growing  interest  in  grazing  and  green  soiling  in  North  Car- 
olina, but  because  a  sample  of  red  clover  seed  has  been  re- 
ceived at  the  Station  containing  seeds  of  the  Ouscuta  trifolii, 
every  ounce  containing  45  dodder  seed.  The  seeds  of  Ous- 
cuta trifolii  resemble  very  much  the  less  injurious  American 
species,  Ouscuta  racemosa;  but  can  be  identified  by  careful 
examination  and  comparison  under  the  microscope. 

Recognizing  the  importance  of  the  discovery,  I  have  en- 
deavored to  trace  the  sample.  It  came  from  a  gentleman  in 
Warren  county,  and  was  bought  by  him  from  a  prominent 
seedsman  in  N.  Y.  The  latter  in  reply  to  a  letter  of  inquiry 
writes  as  follows : 

New  York,  March  22d,  1879. 
Albert  E.  Ledoux, 

Chapel  Hill,  N.  C. 

J)ear  Sir : — Your  favor  of  the  18th  inst.  to  hand  and  con- 


tents  noted,  for  which  please  accept  our  thanks.  The  clover 
seed  was  purchased  from  a  dealer  here  under  the  grade  of 
"  Choice,"  but  as  he  keeps  no  record  of  his  stocks,  we  can 
only  say  that  it  was  western  clover;  certainly  not  imported. 
Yours  truly, 


It  is  true  that  experience  has  shown  that  plants  often 
change  some  of  their  characteristics  when  removed  from 
one  climate  or  country  to  another.  Weeds  very  injurious 
in  Europe  may  become  less  so  when  brought  to  America, 
and  vice  versa. 

The  limits  of  this  report  will  not  allow  a  further  discus- 
sion of  this  subject,  but  I  sincerely  hope  that  enough  has 
been  written  to  show  our  farmers  the  need  of  seed  examina- 
tions. The  Station  stands  ready  at  all  times  to  test,  free  of 
charge,  all  samples  received. 

In  sending  be  sure  that  a  fair  sample  is  selected  of  from  J  to  2 
ounces  in  weight.    Send  by  mail  addressed  to  the  station. 

SOFT  MEADOW   GRASS. 

(Holcus  lanatus.) 

Samples  of  this  grass  (called  also  "  velvet  lawn  grass")  and 
of  its  seed  have  been  received  from  different  parties  for 
identification  and  description.  In  spite  of  the  fact  that  it 
is  little  esteemed  in  Europe  as  a  feeding  stuff,  those  who 
have  tried  it  in  North  Carolina  speak  very  favorably  of  its 
qualities,  not  only  for  feeding  purposes,  but  ,as  a  renovator 
of  worn  out  lands.  The  following  letters  received  from 
prominent  farmers  are  of  interest: 

Washington,  N.  C,  Feb.  26th,  1879. 
Dr.  A.  R.  Ledoux, 

Chapel  Hill,  N.  C. 
My  Dear  Sir : — Having  noticed  your  advertisement,  that 
you  wish  farmers  to  send  samples  of  seed  to  you  for  exam- 
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inafron,  I  avail  myself  of  the  opportunity  and  herewith  en- 
close you  a  sample  of  seed  that  were  brought  here  (only  a 
teaspoonful)  by  the  late  Gol.  D.  M.  Carter,  of  Raleigh,  and 
given  to  a  friend,  saying  that  he  knew  no  name  for  them; 
that  they  came  from  the  western  part  of  this  State.  The 
friend  planted  them,  and  now  has  several  large  fields  set  to 
this  grass,  which  he  says  is  an  excellent  grass  and  of  which 
stock  are  very  fond;  that  he  plants  it  both  alone  and  with 
red  clover ;  that  it  grows  about  3  to  3J  feet  high,  and 
succeeds  admirably  on  poor  sandy  soil,  improving  with 
quality  of  soil;  that  it  is  difficult  to  save  seed  from  it 
as  they  "shatter"  out  so  badly  it  will  not  bear  handling/ 
unless  cut  just  before  the  seed  are  ripe,  and  then  it  is  best  to 
gather  immediately  to  one  point  and  thrash  out  at  once  all 
the  seed  you  want. 

Please  let  me  know  what  you  can  about  it— its  name, 
qualities,  &c,  &c, 

Respectfully, 

Thomas  H.  Blount. 

P.  S. — Though  the  winter  has  been,  in  this  section,  a  very 
rigorous  one,  this  grass  has  done  better  than  clover  about 
not  freezing  out. 

Haslin,  Beaufort  Co.,  N.  C,  April  19th,  1879. 
Professor  Ledoux, 

Dear  Sir:  Enclosed  find  dry  head,  flower,  blade  and  root 
of  a  grass  I  wish  you  to  name.  I  have  been  in  the  grass 
business  eight  or  ten  years,  and  have  come  to  the  conclusion 
that  this  is  the  only  thing  that  will  pay  to  recuperate  the 
worn  out  lands  of  the  South.  I  believe  this  grass  is  very 
valuable,  growing  about  as  high  as  oats  on  same  land,  on 
the  driest  sands  or  wettest  bottom,  and  where  it  is  too  poor 
for  other  winter  grasses.  I  sow  it  with  red  top  on  these 
poor  lands ;  mow  occasionally  for  two  or  three  years,  then 
turn  under  and  sow  Orchard  Grass  and  Clover ;  let  them 
stand  some  time  and   my  land  will  bring,  when  turned 
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under,  eight  or  ten  barrels  of  corn  to  the  acre.  I  usually 
keep  80  acres  in  grass,  80  in  corn  and  80  in  cotton,  rotating 
every  year,  as  the  sod  gets  too  tough.  Orchard  grass,  clover 
and  timothy  will  not  grow  on  land  so  poor  where  this  grass 
will  make  a  fair  crop. 

Truly  yours, 

Jas.  F.  Latham. 

Dr.  F.  R.  Gregory,  Secretary  of  the  Goodwin  Farmers' 
Club  of  Granville  Co., has  also  tried  Hokus^smd  has  been  very 
favorably  impressed  with  it.  He  says,  "  It  was  on  my  place 
35  or  40  years  ago  when  first  bought,  and  is  found  in  several 
other  places  in  this  county.  It  would  seem  from  this,  it  is 
indigenous  to  our  clay  lands.  I  gathered  the  seed  on  my 
land  and  now  have  some  two  acres  sown,  and  have  just  cut 
(June  29th)  the  prettiest  lot  of  hay  I  ever  saw.  Orchard 
grass  in  the  same  field  will  not  compare  with  it." 

It  seems  that  this  grass  is  indigenous  to  the  marshy  flats 
of  the  Cumberland  mountains.  From  this  fact,  and  the 
origin  attributed  to  the  sample  sent  by  Mr.  Blount,  it  is  pos- 
sible that  this  grass  entered  North  Carolina  by  way  of  Ten- 
nessee. 

Dr.  Killebrew,  Commissioner  of  Agriculture  of  the  State 
of  Tennessee,  says  of  it : 

"  This  is  one  of  the  most  beautiful  grasses  we  have,  and 
grows  wild  on  swampy,  moist  lands.  It  abounds  on  the 
marshy  flats  of  the  Cumberland  Mountains,  but  is  not  of 
such  tempting  relish  that  stock  will  eat  it  ravenously.  It 
grows  well  in  West  Tennessee. 

"  As  a  grass  for  lawns,  however,  or  yards,  unless  it  is  de- 
sired to  use  them  as  pastures,  it  is  unequalled,  and  is  easily 
propagated.  It  needs  but  to  be  sown  slightly  and  after- 
wards will  sow  itself.  A  yard  turfed  over  with  this  grass 
presents  a  most  lovely  appearance,  and  looks  as  if  spread 
with  a  velvet  carpet" 
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Several  analyses  of  this  grass  have  been  made,  two  of 
which  are  given  below  : 
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Scheven  &  Ritthausen. 

The  hay,  as  analyzed  by  Wolff  and  Knap,  shows  :  Water, 
14.3;  flesh  formers,  9.9  ;  fat,  3.1;  heat  producers,  36.7;  fibre, 
33.6;  ash,  5.5. 

From  the  experiments  of  Sinclair,  at  the  Woburn  farm, 
we  learn  that  the  produce  from  an  acre  cut  in  flower  was 
19,057  pounds ;  loss  in  drying,  12,395  pounds,  retaining 
nutritive  elements,  1,191  pounds.  The  grass  weighed  the 
same  cut  when  in  seed,  and  lost  15,246  pounds  in  drying, 
and  yielded  818  pounds  of  nutritive  matter.  The  after- 
math yielded  6,806  pounds  of  grass  and  373  pounds  of  nu- 
tritive matter. 

The  chief  merits  of  this  grass  are  its  soft  beauty,  its  pro- 
ductiveness, and  its  tenacity  of  life.  When  once  well  set,  it 
bids  defiance  to  all  other  species.  Enriching  the  soil  is  the 
only  way  to  get  rid  of  it.  It  grows  well  upon  thin  sandy 
places,  and  will  therefore  suit  the  sandstone  soil  of  the  Cum- 
berland Mountains.  The  seed  weigh  about  seven  pounds  to 
the  bushel,  and  as  many  as  eighty  bushels  have  been  grown 
to  the  acre.* 

We  shall  be  glad  to  hear  the  experience  of  others  of  our 
farmers  with  this  grass. 

POISON     CASES. 


By  reference  to  the  law  already  quoted,  page  14,  it  will 


*"The  Grasses  of  Tennessee—including  Cereals  and  Forage  Plants,"  p. 
194. 
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be  seen  that  the  Station  is  charged  with  analyses  in  cases  of 
suspected  poisoning.  The  following  instructions  to  Coro- 
ners and  County  Superintendents  of  Health  will  explain 
the  workings  of  the  law  and  the  ruling  of  the  Board  of 
Agriculture  in  the  premises. 

There  has  occurred  but  one  case,  so  far,  under  the  new 
law.  The  stomach  of  the  late  Mrs.  Martha  Spell,  of  Sampson 
county,  has  been  forwarded  for  examination,  and  was  handed 
to  Prof.  Redd  on  April  19th.  As  the  analysis  will  be  given 
in  evidence  in  court,  in  the  event  of  a  trial,  it  would  be  im- 
proper to  discuss  or  report  upon  it  here. 

Laboratory  op  the  N.  C.  State  Experiment  Station, 

Chapel  Hill,  April  24th,  1879. 

METHOD  OP  PROCEDURE  IN    CASES   OP    SUSPECTED  POISONING. 

To  the  Coroners  and  County  Superintendents  of  Health  of  the  State  of  North 
Carolina : 

I  beg  to  call  your  attention  to  Section  14  of  "  An  Act  supplemental  to 
an  Act  creating  a  State  Board  of  Health,"  passed  by  the  late  Assembly  and 
ratified  on  March  14th.     This  Section  is  as  follows  : 

"  When  the  County  Superintendent  of  Health  shall,  in  the  course  of  his 
investigation  required  at  Coroner's  inquest,  think  it  necessary  to  subserve 
the  ends  of  justice  that  a  chemical  analysis  of  the  viscera  or  fluids  of  the 
body  be  made,  he  shall  carefully  pack  up  and  seal  the  suspected  article  in 
a  proper  receptacle,  in  the  presence  of  a  witness,  and  forward  it  to  the 
Chemist  of  the  Agricultural  Station  for  analysis.  (Such  analysis  shall  be 
made  free  of  charge,  and  be  returned  to  the  Coroner  of  the  County,  such 
analysis  having  precedence  over  other  matters  of  investigation  not  of  a 
similar  character,  then  in  the  Laboratory  of  the  Chemist)    *    *    *." 

The  Board  of  Agriculture,  recognizing  not  only  the  claims  of  the  law 
but  the  claims  of  humanity  upon  them,  have  made  arrangements  by  which 
the  analyses  in  question  can  be  made  through  the  Experiment  Station. 
Knowing  that  were  I  compelled  to  make  such  analysis  in  person,  it  would 
occasion  great  delay  and  serious  interference  with  my  work,  especially 
during  long  absences  from  my  post  when  testifying  at  Court,  &c. ,  they 
adopted  the  following  resolution : 

II  Resolved,  That  the  Chemist  of  the  Board  be  authorized  to  employ  such 
additional  labor  as  may  be  necessary  to  prosecute  the  analyses  in  cases  of 
suspected  poisoning,  as  required  by  Section  14  of  An  Act  supplemental  to 
an  Act  creating  a  State  Board  of  Health,  at  an  expense  for  the  same  of  not 
more  than  *  *  *  dollars  per  annum." 

In  compliance  with  the  above  resolution  of  the  Board,  I  have  secured 
the  co-operation  of  Prof.  A.  F.  Redd,  of  the  University,  who  will  devote 
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himself  to  any  cases  which  may  arise  under  the  provisions  of  the  law  above 
cited.  Prof.  Redd  has  made  all  the  analyses  of  this  character  that  have 
been  required  in  the  State  during  the  last  two  years,  so  far  as  I  am  in 
formed.  Your  attention  is  called  to  the  following  instructions  which 
should  be  followed  as  nearly  as  possible  to  comply  with  the  law,  and  to 
secure  an  analysis. which  will  stand  in  Court  : 

1st.  Except  in  special  cases,  it  will  be  sufficient  to  place  the 

STOMACH,  THE  WHOLE  OF  THE  LIVER  AND  SPLEEN  AND  THE  BLADDER,  EACH 
IN  A  SEPARATE,  PERFECTLY  CLEAN  GLASS  JAR,  WITH  TIGHTLY  FITTING  GLASS 
TOP  (A  FRUIT  JAR  SERVES  WELL).  CARE  SHOULD  BE  TAKEN  THAT  NONE  OF 
THE  CONTENTS  OF  THE  STOMACH  OR  BLADDER  ESCAPE.  No  DISINFECTANT 
OR  PRESERVATIVE  SHOULD  BE  ADDED  IN  ANY  CASE. 

2d.  Seal  each  jar  thoroughly  and  label  distinctly  with  the  name 

OF  ITS  CONTENTS. 

3d.  Secure,  if  possible,  any  vomit  or  urine  voided  immediately  be- 
fore DEATH,  AND  ALSO  ANY  LIQUIDS,  POWDERS  OR  OTHER  SUBSTANCES 
WHICH  ARE  SUSPECTED  OF  HAVING  CAUSED  DEATH,  OR  ANY  VIALS  OR  OTHER 
RECEPTACLES  WHICH  MAY  HAVE  CONTAINED  THE  POISON,  SEALING  EACH  AS 
BEFORE. 

4th  Let  these  jars  be  delivered  at  the  Station  by  some  one, 
properly  authorized,  IN  PERSON.  DO  NOT  SEND  BY  EXPRESS. 
The  person  bringing  the  jars  should  never  allow  them  (or  the  re- 
ceptacle IN  WHICH  THEY  MAY  BE  PACKED),  TO  GET  OUT  OF  HIS  SIGHT,  UN- 
LESS TO  GO  UNDER  A  LOCK,  TO  WHICH  THE  CARRIER  HOLDS  THE  KEY.  THE 
MESSENGER  WILL  BRING  THE  JARS  TO  THE  EXPERIMENT  STATION  AND  DE- 
LIVER THEM  TO  ME,  OR  TO  PROF.  REDD  IN  MY  PRESENCE. 

The  expenses  of  these  analyses  will  be  defrayed  by  the  Department  of 
Agriculture,  but  the  pay  of  Prof.  Redd  in  attendance  upon  Court  will  still 
be  regulated  by  the  laws  specially  providing  for  the  remuneration  of  wit- 
nesses and  Experts".  Respectfully, 

ALBERT  R.  LEDOUX, 
Chemist  to  the  Department  of  Agriculture. 
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Perhaps  nothing  shows  more  clearly  the  interest  which 
our  farmers  take  in  the  Station  than  the  number  of  letters 
received.  These  ask  information  upon  every  conceivable 
subject  relating  to  agricultural  chemistry,  composts,  fertili- 
zers, &c,  &c.  It  is  my  endeavor  to  answer  all  letters  as 
fully  and  promptly  as  possible,  and  many  an  hour  has  to 
be  spent  looking  up  and  figuring  out  the  information  re- 
quested.   The  greatest  accuracy,  too,  is  absolutely  necessary. 

On  the  first  of  April,  1878, 1  began  to  keep  account  of  all 
letters  written  at  the  Station,  and  I  found  that  during  the 
year  ending  wTith  April  1st,  1879, 1  had  written  or  dictated 
no  less  than  one  thousand  nine  hundred  and  twenty- 
four  (1,924.)  Of  this  large  number  one  thousand  four 
hundred  and  ninety-five  (1,495)  were  strictly  required  by  and 
related  to  the  work  of  the  Station.  Had  this  burden  of  cor- 
respondence rested  upon  me  alone  it  would  have  required 
all  my  time,  but,  by  means  of  a  stenographer,  not  only  is 
much  personal  labor  saved,  but  I  can  often  prosecute  chem- 
ical work  in  the  laboratory  while  dictating  letters.  This 
correspondence  I  consider  as  important  as  any  branch  of 
my  work.  Our  farmers  are  encouraged  to  write  to  the  Sta- 
tion, and  in  each  case  we  will  do  our  best  to  help  the  ques- 
tioner, or,  failing,  endeavor  to  direct  him  to  some  one  who 
can. 

The  following  letters  may  serve  as  samples  of  a  large  class 
of  our  correspondence  and  are  of  general  interest.  For  ex- 
ample : 

Mr.  Henry  Addix  writes  for  instructions  for  making 
vinegar.    In  reply  the  following  instructions  were  sent. 

wine  vinegar. 

The  wine  is  stirred  into  a  large  tun  which  contains  lees, 
and  when  thoroughly  mixed  is  squeezed  by  pressure  through 
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cloth  sacks  into  an  iron-bound  vat,  whence,  after  standing 
some  hours,  it  is  drawn  off  into  casks  for  fermenting.  These 
casks  have  only  a  small  opening  in  the  top,  and  are  kept  at 
a  temperature  of  77°  F,  to  86°  F.  After  fourteen  or  fifteen 
days  the  vinegar  now  formed  is  drawn  off  (cautiously  so  as 
to  not  disturb  the  sediment)  into  barrels  which  contain 
birch-wood  chips.  This  clarifies  it,  and  after  standing  a 
few  days  it  may  be  syphoned  off  into  the  casks  in  which  it 
is  to  be  sold.  The  casks  used  for  fermenting  are  never 
entirely  emptied,  but  the  residue  containing  "  mother  "  is 
employed  to  ferment  all  the  subsequent  liquor  by  simply 
pouring  the  latter  into  the  used  cask. 

FROM   ALCOHOL. 

If  alcohol  is  allowed  to  come  in  contact  with  "  spongy 
platinum  "  with  free  access  of  air,  or  if  it  is  allowed  to  flow 
or  trickle  three  or  four  times  very  slowly  through  a  barrel 
filled  with  beech  chips,  the  alcohol  is  completely  changed 
into  acetic  acid  (vinegar.)  By  washing  the  beech  chips  with 
boiling  water  before  using,  the  coloring  matter  is  extracted 
from  them  and  the  vinegar  rendered  more  colorless. 

RAPID   METHOD   OF  ACETIFICATION   OF   CIDER. 

Place  in  the  cider  barrel  a  small  piece  of  bread  soaked  in 
vinegar,  or  else  a  piece  of  sour  dough.  Add  about  a  pint 
of  vinegar  and  allow  to  stand  in  a  warm  place  (75°  F,  85° 
F.)  Barley  or  grain  which  has  become  sweet  through  in- 
cipient germination  (malt)  will  produce  the  same  effect  as 
the  dough,  and  so  will  yeast,  lean  meat,  &c.  The  germs 
which  start  the  acetous  fermentation  are  conveyed  into  the 
liquor  in  the  vinegar  placed  in  the  barrel.  But,  as  they  are 
everywhere  present  in  the  air,  an  open  barrel  of  wine  or 
cider  will  almost  always  be  found  by  them  and  the  fermen- 
tation proceed  unaided. 
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THE   "  MOTHER  " 


can  be  made  artificially  and  kept  in  store  by  simply  start- 
ing a  barrel  of  sugar-water,  wine  or  cider  fermenting,  with 
malt,  yeast  or  other  ferment,  and  a  little  of  this  liquid  added 
to  a  fresh  barrel  of  cider  will  at  once  produce  acetification. 

A  good  table  vinegar  may  be  made  by  dissolving  three 
pounds  of  white  sugar  in  one  gallon  of  water  and  fermenting 
with  yeast. 

Cider  vinegar  is  usually  allowed  to  clarify  itself,  which  it 
will  almost  always  do  by  "  settling,"  and  on  being  drawn 
off  from  the  top  a  clear  liquor  is  obtained.  Isinglass,  blood 
and  white  of  eggs  have  been  used  to  clarify  vinegar. 

Though  acetic  acid  is  the  principal  ingredient  besides 
water  in  vinegar,  yet  its  flavor,  smell  and  color  are  influ- 
enced by  the  organic  matter  which  the  cider  contained.  To 
imitate  these,  mixtures  of  acetic  (and  sometimes  sulphuric) 
acid  and  water  have  been  colored  by  "  caramel "  and  sold 
as  pure  cider  vinegar.  It  is  needless  to  say  that  these  arti- 
ficial compounds  are  never  wholesome  and  often  dangerous. 

Various  chemicals  have  been  tried  to  prevent  the  souring 
of  cider — "  salicylic  acid  "  perhaps  most  frequently — and 
often  alkalies  like  carbonate  of  soda,  but  they  must  be  used 
with  caution. 


"grain-plant  louse." 


Kernersville,  N.  C,  May  20th,  1878. 
Dr.  A.  R  Ledoux, 

Dear  Sir: — I  send  you  by  this  mail  samples  of  an  "insect" 
of  some  kind  that  seems  to  have  taken  possession  of  the 
wheat  crop.  Many  of  the  heads  of  wheat  are  almost  covered 
with  them,  and  it  is  very  rare  to  find  a  head  that  has  not 
more  or  less  on  it. 

The  dry  weather,  during  the  spring,  made  wheat  very 
short,  and  now  the  rust  has  taken  possession  of  it,  with  this 
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little  "varmint,"  if  there  is  any  harm  in  him,  to  finish  it 
up.  Please  let  me  know  what  they  are  and  if  there  is  any 
harm  in  them.  None  of  our  old  farmers  have  ever  noticed 
them  in  their  wheat  before. 

Yours  truly, 

J.  W.  Beard. 

The  insect  was  proved  to  be  the  "  Grain-plant  Louse" 
(Aphis  avenx).  Directions  for  preventing  its  ravages,  so  far 
as  any  are  known,  were  forwarded  in  reply. 

SAVANNAH   LANDS. 

Dear  Sir ; — I  send  you  by  Express  this  afternoon  three 
specimens  of  soil  taken  from  our  savannah  lands.  These 
lands  are  flat,  dark,  chocolate  colored  surface,  with  clay 
sub-soil — usually  they  have  sufficient  fall  for  thorough 
drainage.  The  grass  they  produce  is  very  nutritious,  pro- 
ducing fat  more  speedily  than  any  forage  I  know  of.  Cows 
that  feed  on  it  give  a  very  rich  milk — cream  a  straw  color 
and  very  thick.  Butter  made  from  it  is  equal  in  color  and 
flavor  to  any  Dutchess  or  Genesee  butter  that  I  have  ever 
seen.  Please  understand  that  I  am  giving  you  facts  that 
can  be  substantiated.  I  tell  you  candidly,  I  have  never  seen 
a  naturally  better  color  to  butter  than  our  savannah  grass 
produce.  I  look  upon  these  lands  as  very  valuable  for  ag- 
ricultural purposes,  and  sincerely  trust  that  analysis  may 
substantiate  my  opinion. 

Yours  very  respectfully, 

D.  S.  Cowan. 

Note. — The  three  samples  were  enclosed  each  in  a  tin  case 
twenty  inches  long,  which,  according  to  instructions,  were 
driven  down  into  the  ground  at  the  proper  place,  and  brought 
away  with  them  specimens  of  the  soil  and  sub-soil  in  their 
normal  original  layers.  The  cases  contained  the  following 
marks  : 
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"  No.  1.—"  Virgin: 

"  No.  2. — *  Reclaimed.    Not  productive.  Corn,  cotton  and  peas 

usually  "  Fremh"  (or  turn  red  and  shed  leaves,  Sec,  &c.)  Has 
been  marled. 

"  No.  3, — '  Reclaimed.  Unproductive.  Would  produce  noth- 
ing.    Turned  out:  D.  S.  C." 

EXAMINATION   AND   REPLY. 

When  the  cans  were  opened  they  all  had  the  same  gen- 
eral appearance.  Memoranda  made  at  the  time  were  as  fol- 
lows: 

"  The  sub-soil  comprised  about  one-third  of  the  contents  of 
the  can  ;  was  of  a  light  yellowish  color  and  sandy  feel ;  ex- 
hibited but  little  appearance  of  organic  matter.  On  top  of 
this  was  a  dark  colored  soil  which  continued  to  turn  darker 
until  the  soil  proper,^,  e.,  the  top  soil,  was  very  black.  Both 
the  sub-soil  and  the  soil  were  full  of  roots  and  other  vegetable 
remains — the  soil  especially.  The  depth  of  the  soil  about 
12  inches.     Both  gave  acid  reaction,  more  apparent  with  the  soil." 

The  following  are  the  results  of  my  examination  : 

Sample  No.  1,  marked  "  Virgin  No.  1." 

Boil.  Subsoil. 

Water, 22.87  per  cent.  13.06  per  cent. 

Sand, 72.21        "  75.15 

Organic  matter, 4.12*      "  1.80*      " 

Carbonate  of  lime, Trace.  0.89        " 

Potash, None.  0.12        " 

Qualitative  examination  showed  further  in 

Soil.  Subsoil. 

Traces  of  Iron,  Iron. 

"        Chlorine,  Chlorine. 

"        Sulphuric  Acid,  

Soluble  Silica. 


*The  roots  were  separated  as  far  as  possible. 
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By  noticing  these  results  we  can  see  at  once  wherein  lies 
some  of  the  trouble  : 

First — The  soil  is  very  wet. 

Second — It  is  acid. 

Third — The  soil  proper  consists  of  sand,  water  and  organic 
matter  entirely,  with  merely  traces  of  mineral  plant  food 
(less  than  one  per  cent.) ;  while  the  sub-soil  is  comparatively 
deficient  in  valuable  ingredients,  organic  and  inorganic. 

THE   REMEDIES. 

These  are : 

First — Drainage. 

Second — Application  of  alkaline  substances. 

Third — Judicious  fertilization. 

First. — Drainage  of  the  character  of  soils  which  are  repre- 
sented by  the  sample  analyzed  is  often  a  difficult  matter, 
even  when  the  land  is  of  sufficient  slope ;  for  the  organic 
matter  and  sand  are  so  compact  that  it  is  almost  impervious 
to  water.  In  riding  across  the  savannahs,  every  one  has 
noticed  how  the  black  road  bed  will  hold  water  long  after 
the  rain  has  ceased.  Hence  drainage  must  be  thorough, 
and  the  soil  well  broken  up  by  the  plow. 

Second.  The  acidity  of  a  soil  may  be  removed,  in  general, 
by  simple  drainage  and  turning  up  of  the  ground,  thus 
facilitating  the  action  of  the  sun  and  atmospheric  agencies : 
but  in  a  soil,  such  as  the  one  under  consideration,  where 
there  is  a  lack  of  lime  and  potash,  nature  points  out  an  easy 
method  of  cure,  viz  :  application  of  ashes  and  Jime.  Let  the 
plowing  be  thorough  and  the  application  of  the  alkalies 
pretty  heavy,  and  the  results  will  be  marked. 

Third.  There  is  no  need  of  applying  a  fertilizer  contain- 
ing much  ammonia  to  these  soils.  They  contain  sufficient 
in  their  organic  matter,  (including  undecomposed  roots,) 
and  if  ashes  are  plentifully  applied  the  fertilizer  need  not 
contain  potash.  I  would  recommend,  in  addition  to  the 
ashes  and  lime,  "  dissolved  bone-black,"  an  acid  phosphate 
made  from  bone-black.  This  will  supply  phosphoric  acid 
magnesia  and  sulphuric  acid. 
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Finally.  I  have  often  called  attention  to  the  fact  that  from 
a  partial  or  even  complete  analysis  of  a  single  sample  of  a 
soil  we  must  draw  conclusions  very  carefully.  The  results 
which  have  been  obtained  in  this  particular  case  may  not 
be  true  for  all  our  Savannah  lands,  but  let  the  experiment 
be  made,  and  if,  in  the  light  of  the  analyses,  the  practical 
tests  prove  that  the  trouble  has  been  found,  we  will  "  make 
assurance  doubly  sure." 

The  other  two  samples  showed  the  same  characteristics  as 
the  "  virgin  "  soil — both  were  acid  and  had  a  high  per  cen- 
tage  of  water  and  sand.  No  analyses  were  made  of  these 
two  samples  as  the  evidence  of  partial  fertilization  was  ap- 
parent in  shells,  pieces  of  bone,  &c,  &c,  and  the  results  of 
an  analysis  would  therefore  be  deceptive. 

BONES. 

Franklin,  N.  G,  June  17th,  1877. 
Dr.  A.  R.  Ledoux, 

Dear  Sir : — I  have  l^OOO  or  1,200  pounds  of  animal  (horse, 
cow,  &c.,)  bones  which  I  desire  to  convert  into  manure.  How 
can  I  utilize  them  ?  Can  I  do  so  with  sulphuric  acid  ?  Will 
I  have  to  dig  a  pit  in  clay  soil,  or  what  else  ?  Shall  I  break 
the  bones  ?  If  so,  how  small  ?  I  have  no  means  of  grind- 
ing them.  Any  information  you  may  be  pleased  to  give 
will  be  gratefully  received. 

Your  obedient  servant, 

W.  L.  Love. 

HOW  TO   MAKE   BONES   USEFUL. 

The  chief  value  of  bones  as  a  source  plant  food  consists  in 
the  phosphoric  acid  and  nitrogen  which  they  contain.  The 
former  is  combined  with  lime  as  phosphate  of  lime,  and  in 
new  bones  this  phosphate  of  lime  should  constitute  50  to  60 
per  cent,  of  the  whole,  the  remaining  40  to  50  per  cent, 
being  made  up  of  water,  cartilage,  gelatine,  magnesia,  &c, 


&c.  The  nitrogen  is  in  the  organic  matter  (cartilage  and 
gelatine.)  The  phosphoric  acid,  in  combination  with  the 
lime,  is  held  in  a  comparatively  insoluble  state  by  the  or- 
ganic matter  with  which  the  bone  is  surrounded  and  per- 
meated. When  acted  upon  by  the  soil,  the  fibre  and  other 
organic  matter  are  decomposed,  their  nitrogen  being  con- 
verted into  ammonia,  while  the  phosphoric  acid  is  gradually 
rendered  soluble  and  capable  of  being  assimilated  by  the 
growing  crop.  In  view  of  these  facts,  two  points  are  to  be 
taken  into  consideration  by  the  farmer.  First,  the  commi- 
nution, by  which  the  action  of  the  soil  is  aided  and  accel- 
erated, and  secondly,  the  means  of  artificially  rendering  the 
phosphoric  acid  soluble. 

If  no  mill  is  convenient  it  will  pay  the  planter  to  set  a 
hand  to  breaking  up  the  bones  into  as  small  pieces  as  pos- 
sible, which  may  be  done  by  a  heavy  hammer  and  a  little 
patience.  When  cotton  seed  or  other  nitrogenous  organic 
compound  is  obtainable  sometimes  it  will  pay  to  burn  the 
bones,  if  it  is  found  difficult  to  break  them,  and  then  there 
will  be  but  little  difficulty  in  getting  them  in  good  subdi- 
vision. 

Bones  are  rendered  soluble  with  great  ease  by  treating 
them  with  oil  of  vitriol,  and  where  this  acid  can  be  obtained 
cheaply  it  will  pay  in  almost  every  case  to  employ  it.  The 
following  directions  can  be  easily  understood,  but  those  not 
familiar  with  the  handling  of  so  powerful  an  acid  as  oil  of 
vitriol  should  use  the  greatest  care.  The  bones  should  first 
be  broken  up  into  the  size  of  walnuts,  and  weighed  out  into 
lots  of  100  pounds  each.  A  large  tub  can  be  used  for  the 
operation,  which  is  conveniently  made  by  sawing  a  petro- 
lium  barrel  in  half.  And  now  we  are  ready  to  begin  the 
work.  Let  the  manipulator  put  on  old  clothes  which  will 
be  no  great  loss  should  the  corrosive  acid  spatter  upon  them. 
Have  at  hand  a  solution  of  washing  soda  or  weak  lye  to  put 
upon  the  hands  or  face,  as  an  antidote,  should  a  drop  of  acid 
touch  them.  Place  a  layer  of  bones  8  or  10  inches  deep  in 
the  bottom  of  the  tub.     Pour  the  oil  of  vitriol  from  the 


49 


carboy  slowly  and  steadily  into  a  pitcher,  or  other  article  of 
stoneware  (which  was  previously  weighed)  until  full.  Satu- 
rate the  layer  of  bones  in  the  tub  thoroughly  with  water,, 
then  pour  acid  cautiously  upon  them  from  the  pitcher  to 
the  amount  of  about  50  or  55  pounds  of  acid  to  100  pounds 
of  bones,  stirring  and  mixing  the  whole  mass  with  a  wooden 
shovel  or  an  old  hoe.  Then  put  in  another  layer  of  bones 
on  top  of  the  first,  and  repeat  the  process  until  the  tub  is 
full.  After  standing  from  3  to  12  hours,  shovel  the  whole 
out  into  a  heap,  and  mix  with  it,  if  obtainable,  some  ground 
plaster.  This  will  help  to  dry  the  mass  thoroughly  and  ren- 
der it  more  readily  broken  up  when  it  is  to  be  applied. 

I  have  given  these  outlines  somewhat  hurriedly  owing  to 
pressure  of  work,  but  I  think  they  will  be  found  sufficiently 
plain.  Let  me  once  more  caution  those  who  use  sulphuric 
acid  (oil  of  vitriol)  against  its  dangerous  corrosive  proper- 
ties. When  used  with  care  it  is  perfectly  manageable,  but 
a  dangerous  substance  to  handle  carelessly.  Never  pour 
water  into  acid.  When  desiring  to  mix  them,  pour  the  acid 
into  the  water,  stirring  all  the  time.  I  have  often  recom- 
mended mixing  the  water  and  acid  separately  and  pouring 
the  mixture  upon  the  bones.  When  this  is  done,  pour  into 
a  tub  about  three  times  as  much  water  as  you  propose  to 
take  of  acid  (about  150  pounds  water  to  100  pounds  bone), 
then  pour  from  the  pitcher  (slowly  and  steadily)  the  acid 
into  the  water,  stopping  every  little  while  and  stirring  the 
mixture.  It  need  not  surprise  you  if  the  water  grows  yqtj 
hot  and  the  acid  falls  into  it  with  a  gurgling  sound.  Should, 
any  spatter  upon  the  person,  wipe  it  off  at  once  and  apply 
the  soda  or  lye. 

Rendering  bones  soluble  in  this  way  greatly  increases 
their  value,  and.  with  a  little  trouble  the  farmer  can  make  at 
home  as  good  a  fertilizer  as  many  he  buys  for  twice  the  cost 
of  his  labor  and  acid. 
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BLEACHING. 


Milton,  N.  C. 
Dr.  A.  R.  Ledoux, 

Will  you  please  inform  me  what  will  prevent  or  destroy 
the  odor  of  burning  sulphur.  I  wish  to  use  the  fumes  of 
sulphur  for  the  purpose  of  bleaching,  but  the  smell  is  so 
disagreeable  and  the  odor  is  retained  in  some  of  the  articles 
that  cannot  be  washed.  Exposure  to  the  air  does  not  take 
out  the  sulphur  gas  from  some  things.  I  will  be  glad  for 
you  to  inform  me  what  will  counteract  this  odor,  that  will 
not  be  dangerous  or  injurious  to  the  health  of  the  operator. 
Is  there  any  other  way  of  bleaching  without  putting  the 
articles  in  liquids?  I  will  be  thankful  for  any  information 
,£>n  the  subject. 

Respectfully,, 

Miss  R.  C.  S. 

'Several  experiments  were  made  to  test  the  power  of  cer- 
tain reagents  to  produce  the  effect  desired.  The  following 
process  gave  the  most  satisfactory  results,  and  can  be  used 
in  almost  all  cases  with  no  injury  to  the  goods: 

Lint  cotton  was  exposed  for  twenty  minutes,  in  a  close 
vessel,  to  the  fumes  of  burning  sulphur.  On  removal,  and 
even  after  long  exposure  to  the  air,  there  clung  to  it  a  pecu- 
liar odor.  It  was  then  suspended  in  an  inverted  vessel,  be- 
neath which  was  placed  a  little  ammonia  water  ("  hartshorn") 
in  a  saucer.  After  a  few  moments'  exposure  to  the  alkaline 
fumes  and  a  subsequent  airing,  no  odor  could  be  distin- 
guished either  of  the  sulphurous  acid  or  of  the  ammonia. 
This  process  could  be  carried  out  on  a  larger  scale  by  using 
more  ammonia,  and  suspending  the  articles  in  a  barrel  or 
even  in  a  room. 
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STARCH   AND   SUGAR, 


Leaksville,  N.  C,  March  12th,  1879. 
Dr.  Albert  R.  Ledoux, 

Director  Agricultural  Experiment  Station,  Chapel  Hill,  N.  C: 
Dear  Sir : — The  present  high  price  of  potato  starch  has 
started  an  inquiry  among  manufacturers  as  to  the  adapta- 
bility of  the  sweet  potato  and  yam  for  starch  making.  If 
all  the  cotton  manufactories,  bleach  and  dye  works  used 
potato  starch,  they  would  consume  the  product  of  25  or  30 
million  bushels.  I  wish  to  get  a  statement  concerning  the 
yam  and  sweet  potato  as  starch  producers.  If  I  am  correct 
in  my  general  idea  of  our  potatoes,  it  is  practicable  to  have 
starch  works  started  in  Eastern  North  Carolina.  Will  you 
do  me  the  favor  to  give  me  the  benefit  of  your  views  on  the 
subject,  and  giving  the  ordinary  yield  per  acre,  and  yield 
per  bushel  of  starch  and  cost,  that  I  may  speak  by  authority. 
Yours  most  truly, 

J.  T.  M. 

J.  T.  M„  Esq., 

Dear  Sir: — The  following  is  an  analysis  of  the  sweet  po- 
tato : 

Water,.. 73.39  per  cent. 

Starch, 15.06 

Gum, 1.08 

Glucose, 6.86 

Cellulose, 0.98 

Albuminoids, 1.28 

Fat  and  Wax, 0.28 

Ash, 1.07 


100.00       " 
You  will  see  from  this  analysis  that  100  pounds  of  potatoes 
will  yield  15  pounds  of  starch  and  about  7  pounds  of  glucose. 
The  cotton  factories  of  New  England  alone  use  somewhere 
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Between  10,000  and  15,000  tons  of  potato  starch  per  annum, 
This  potato  starch  is  obtained  from  the  white,  or  Irish,  po- 
tato, and  to  make  it  manageable  artificially  prepared  glucose 
is  added  to  it.  An  interesting  problem,  one  which  I  have 
long  desired  to  investigate,  is  whether  or  not  the  starch  and 
glucose  cannot  be  simultaneously  extracted. 
An  analysis  of  the  Irish  potato  is  as  follows  : 

Water, 76.00  per  cent. 

Albuminoids, 2.80         " 

Gum, 1.81 

Fat  and  Wax, 0.30 

Starch, 15.24 

Cellulose, 1.01 

Ash, ,    0.95 

This  analysis  differs  somewhat  from  the  one  given  below. 
It  is  the  average  analysis  of  nineteen  different  kinds  of 
white  potatoes. 

The  nutritive  qualities  of  the  two  are  about  equal,  as  will 
be  seen  from  the  following  comparative  composition : 

Sweet  Potato.        Irish  Potato. 

Water, 73.4  per  cent.         74.6  per  cent. 

Albuminoids, 1.3        "  2.2 

Fat, 0.3        "  0.2 

Carbohydrates, 23.0         "  21.2 

Fiber, 1.0        "  0.7 

Ash,.... 1.0        "  1.1 


100.0        "  100.0 

I  do  not  know  what  the  average  yield  of  the  sweet  potato 
in  North  Carolina  is,  but  let  us  suppose  it  to  be  450  bushels 
per  acre.  A  bushel  will  weigh,  say,  55  lbs.  Hence  a  bushel 
of  sweet  potatoes  will  yield  8.25  lbs.  starch  and  3.77  lbs. 
glucose.  Therefore  to  supply  the  demand  of  New  England 
alone,  entirely  from  the  sweet  patato,  would  require  at  least 
3,750,000  bushels. 

It  has  been  suggested  that  should  a  starch  factory  be 
started,  not  only  would  it  pay  through  the  starch  produced, 
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but  possibly  the  natural  glucose  could  be  separately  extracted 
and  supply  the  place  of  artificial  glucose,  which  is  used  in 
ales,  beers,  wines,  confections,  and — for  adulterating  sugars 
and  syrups. 

Yours  truly, 

A.  R.  Ledoux. 

TOBACCO. 

Ruffin,  N.  C,  April  5th,  1879. 
Dr.  A.  R.  Ledoux, 

Dear  Sir :  Yours  with  circular  containing  list  of  formulae 
to  hand,  with  which  I  am  much  pleased,  and  for  which  I 
am  much  obliged. 

I  am  interested  in  raising  "  fancy  wrappers."  A  yellow 
leaf,  tough  and  silky,  is  thought  and  said  to  be  perfection. 
Now  can  you  tell  me  what  chemicals  will  hasten  the  growth 
and  development  of  the  tobacco  plant ;  then  what  will  cause 
the  plant  to  yellow  on  the  hill?  The  *  *  *  *  fertil- 
izer manufactured  by  *  *  *  *  *  has  considerable  rep- 
utation in  this  section  for  growing  wrapping  tobacco.  Can 
you  tell  me  what  chemical  gives  it  this  property?  Now,  oh 
suitable  new  ground,  any  of  the  fertilizers  on  the  market 
will  make  good  tobacco,  while  on  old  land  which  has  been 
in  recent  cultivation,  and  with  little  or  no  vegetable  matter 
to  decay,  none  of  the  fertilizers,  not  even  Peruvian  Guano, 
will  make  a  good  crop.  This  would  seem  to  argue  a  want 
of  ammonia  in  the  guanoes,  though  I  am  not  concerned 
about  this  point  so  much,  as  I  propose  to  keep  up  the  vege- 
table matter  on  my  land  by  sowing  clover  seed. 

In  new-grounds,  where  brush  heaps  have  been  burnt, 
the  plants  start  growing  quickly,  develop  rapidly,  mature 
properly,  and  cure  without  trouble.  I  don't  propose  going 
into  the  manufacture  of  fertilizers,  but  would  like  to  furnish 
my  land  the  needed  elements  to  grow  a  certain  crop,  without 
paying  as  much  as  commercial  fertilizers  now  cost.     If  you 
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can  aid  me  in  this,  by  enlightening  me  on  the  points  men- 
tioned, I  shall  be  greatly  benefited  and  gratified. 

Respectfully, 

W.  J.  0. 
P.  S.  What  would  you  apply  to  the  plant  beds  to  make 
the  young  plants  grow,  and  what  to  kill  the  fly? 

W.  J.  0. 

W.  J.  C,  Esq., 

Dear  Sir :  As  you  are  aware,  to  raise  fancy  wrappers,  yel- 
low, tough  and  silky,  there  are  three  or  four  important  con- 
siderations necessary.  First,  selection  of  soil  and  cultiva- 
tion ;  second,  fertilization ;  third,  curing.  In  regard  to  cul- 
tivation I  can  tell  you  nothing  which  you  do  not  know  or 
cannot  learn  from  some  of  the  many  successful  tobacco 
growers  of  your  county.  I  would  recommend  that  you  send 
to  the  Orange  Judd  Co.,  245  Broadway,  New  York  City, 
for  a  small  book  entitled  "Tobacco  Culture/''  which  contains 
a  synopsis  of  the  results  obtained  by  fourteen  experienced 
cultivators  in  different  States.  In  regard  to  curing  yellow 
tobacco,  I  refer  you  to  Major  England's  directions.  As  a 
chemist  I  can  best  write  on  the  second  point  mentioned, 
viz.,  fertilization.  Analysis  of  the  tobacco  plant  is  about 
as  follows : 

Analysis  of  Ash  of  Fancy  Bright  Wrapper  from  Gran- 
ville county,  N.  C. : 

Lime, 23.39  per  cent. 

Magnesia, 4.05 

Oxide  of  Iron, 0.81 

Potash, 18.55 

Chloride  of  Potassium, 5.82 

Chloride  of  Sodium, 7.17 

Phosphoric  Acid, 3.36 

Sulphuric  Acid, 3.37 

Soluble  Silica, 13.80 

Fine  Sand, 5.72 

Carbonic  Acid  and  Loss, 13.96 


100.00 
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Nitrogen  in  plant  0.91  per  cent. 

From  this  analysis  you  will  notice,  what  your  experience 
has  already  taught,  that  tobacco  is  a  large  feeder ;  hence  an 
exhaustive  crop.  The  chief  substances  demanded  by  this 
plant  are  lime,  potash,  silica,  soda,  magnesia,  ammonia, 
phosphoric  acid  and  sulphuric  acid.  The  soil  in  your 
county  will  probably  supply  in  abundance  all  the  silica  and 
soda.  Any  complete  manure,  like  stable  manure  or  others 
rich  in  nitrogen,  will  supply  the  ammonia  and  phosphoric 
acid.  You  need  mainly  an  application  of  potash  and  lime. 
Ashes  consist  (as  far  as  their  fertilizing  ingredients  are  con- 
sidered) chiefly  of  lime  and  potash ;  hence  the  good  results 
which  you  obtained  upon  land  which  was  burnt  over.  My 
formula  No.  4*,  which  I  sent  you  in  the  pamphlet  on  com- 
posting, I  have  designed  especially  for  the  production  of  the 
better  quality  of  smoking  tobacco,  and  think  it  will  answer 
your  purposes  well. 

Fertilizers  strong  in  ammonia  .  start  and  hasten  a  rapid 
growth  and  development  of  a  plant.  Sulphate  of  potash  is 
the  one  thing  which  more  than  others  influence  for  good  the 
quality  of  smoking  tobacco ;  muriate  should  never  be  used 
except  for  tobacco  intended  for  the  plug  factoryf.  It  is  of 
great  importance,  in  using  my  formulas  or  any  other,  to  be 
sure  that  the  chemicals  which  you  purchase  are  really  what 
they  are  represented  to  be.  The  Experiment  Station  is 
ready  at  all  times  to  make  these  tests  free  of  charge. 

In  regard  to  the  plant  bed,  a  southern  exposure,  a  piece 
of  new  ground  and  plenty  of  a  stimulating  fertilizer  such  as 
Peruvian  Guano,  hog  or  stable  manure,  are  the  main  things 
necessary.  It  is  well,  when  danger  from  cold  is  feared,  to 
cover  the  bed  immediately  after  planting,  with  straw  which 
can  be  held  down  with  rails,  <fec.  After  the  plants  have 
gotten  a  fair  start,  and  there  seems  no  danger  from  frost,  the 
covering  can  be  removed. 

I  know  of  no  infallible  remedy  against  the  worm.     Pick- 


*See  page  63. 

f  I  make  this  assertion,  because  not  only  Connecticut  and  Virginia  experiments — but 
our  experience  in  this  State  seem  to  warrant  it. 
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ing,  either  done  by  hand  or  a  well  brought  up  gang  of  tur- 
keys, being  the  safest  if  not  the  only  remedy.  The  fly  can 
oftentimes  be  killed  by  planting  (or  allowing  to  grow)  the 
common  Jamestown  weed  (called  %t  Jimson-weed.")  The  fly 
or  moth  feeds  on  the  flowers  of  this  weed,  and  a  patch  might 
be  planted  near  the  tobacco,  and  as  the  flowers  open,  a  few 
drops  of  the  solution  sold  by  druggists  under  the  name  of 
"  cobalt "  should  be  placed  in  the  heart  of  each  flower.  A 
great  many  of  the  moths  will  be  poisoned  in  this  way,  and 
the  ounce  of  prevention  is  decidedly  worth  the  pound  of 
cure.     Maj.  Ragland's  directions  are  as  follows  : 

"  Dissolve  an  ounce  of  the  cobalt  of  the  shops  in  a  pint 
and  a  half  of  water,  and  mix  it  with  molasses  or  other  syrup, 
bottle  it  and  drop  it  through  a  quill  into  the  heart  of  the 
blossom.  It  should  be  done  about  sundown,  and  the  pois- 
oned flowers  pulled  off  next  day,  otherwise  the  plant  will 
be  destroyed.  It  has  been  found  that  this  weed  so  treated, 
planted  around  the  edge  of  the  tobacco  lot  and  here  and 
there  through  the  patch,  will  prevent  to  a  great  extent  the 
ravages  of  the  tobacco  worm.  All  the  planters,  however,  in 
one  neighborhood  must  act  together,  and  this  can  be  ar- 
ranged through  the  local  agricultural  club." 

Yours  truly, 

A.  R.  Ledoux. 

The  above  will  show  the  variety  and  character  of  the 
questions  received.  The  following  is  a  good  example  of  the 
number  of  questions  which  one  letter  may  contain  : 

Concord,  N.  C,  April  14th,  1879. 
Dr.  A.  R.  Ledoux, 

Bear  Sir : — Can  you  give  me  the  value  of  unleached  and 
leached  wood  ashes,  per  ton  or  barrel,  as  compared  with  mu- 
riate of  potash  80  per  cent,  at  $50  per  ton?  I  have  read 
several  of  your  formulas  for  composting  stable  manure  and 
green  cotton  seed  with  superphosphates  or  with  phosphates. 
I  would  appreciate  your  valuable  opinion  in  regard  to  the 
merits  of  No.  2  Peruvian  Guano — Ammonia  3.25  per  cent., 
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Potash  2  per  cent.,  Phosphoric  Acid  15  per  cent  at  $38.00 
per  ton,  for  composting  with  cotton  seed  and  fine  stable 
manure.  Do  cotton  and  corn  require  more  ammonia  or 
phosphoric  acid?  I  thought  more  ammonia — but  the 
"  Mapes  Formula  Co."  say  "  Phosphoric  Acid  is  the  domi- 
nant one."  According  to  their  analysis,  it  appears  to  me, 
ammonia  is  46.50  per  cent.,  phosphoric  acid  16.60  per  cent, 
and  potash  14.40  per  cent.  If  not  too  much  trouble,  please 
give  me  the  amount  of  ammonia,  phosphoric  acid,  and 
potash  1,500  pounds  of  seed  cotton  takes  from  the  soil  of  one 
acre.  Can  you  give  me  the  analysis  of  1,000  pounds  of 
decorticated  cotton  seed,  of  above  three  elements  ?  I  have 
a  good  bed  of  muck  on  my  farm,  rich  and  very  black ;  if  a 
sample  is  mailed  you,  do  you  analyze  it  free  of  charge  to  the 
sender?  I  understand  you  do.  It  may  be  valuable  for 
composting  with  some  commercial  fertilizer  that  you  would 
deem  best.  I  much  desire  your  opinion  as  to  the  relative 
value  of  No.  2  Peruvian  Guano  as  compared  with  super — or 
acid  phosphates  of  same  cost.  I  wish  to  get  up  a  simple 
formula  that  will  produce  the  best  results  for  farmers  on 
stiff  clay  top  and  sub-soil,  and  sandy  top  soil  and  yellowish 
clay  sub-soil.  These  two  varieties  of  soil  predominate  in 
this  county.  Your  immediate,  or  a  reply  at  your  earliest 
convenience  will  be  appreciated  by 
Yours  truly, 


The  following  is  a  partial  list  of  subjects  of  letters  ad- 
dressed to  the  Station,  and  will  serve  to  show  their  variety  : 

Where  to  buy  chemicals. 

Most  reliable  fertilizer  sold  in  the  State. 

Fertilizer  for  peanuts,  cotton,  corn,  grasses,  fruit  trees, 
wheat,  tobacco,  &c,  &c. 

Will  deep  plowing  hasten  maturity  of  cotton  plant  ? 

How  to  utilize  marl. 

Value  of  marl. 

Cost  of  Chemicals. 
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Remedy  for  cut-worm. 

Remedy  for  "  big-root "  in  cabbage. 

Different  forms  of  phosphoric  acid. 

How  to  restore  gray  hair. 

Value  of  cow-pea. 

Value  of  cotton  seed. 

Mineral  waters. 

Well  waters. 

Ashes — comparative  value. 

Composting. 

Leather  as  a  fertilizer. 

Lithia  waters. 

Character  of  human  blood. 

Analyses  of  fire-clays. 

Analyses  of  minerals  and  ores. 

Cultivation  of  chufas. 

Cultivation  of  beets. 

Value  of  "  snakeweed." 

Insects  to  be  identified. 

Cost  of  fertilizer  works. 

Mica  mining. 

Boiler  incrustations. 

Minerals  to  be  identified. 

Kerosene — its  danger,  &c. 

Chemical  engines — their  efficiency. 

Machinery  for  extracting  sassafras  oil. 

Cure  for  spotted  lands. 

Opinion  of  Boykin  &  Carmer's  fertilizer  and  50  others. 

How  do  plants  obtain  ammonia  ?  &c,  &c,  &c. 
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COMPOSTING. 


The  following  instructions  have  been  prepared  in  response 
to  a  great  many  requests  for  information  on  the  subject  of 
composts  and  making  home  fertilizers.  As  will  be  noticed 
later,  there  are  countless  "formulas"  offered  to  our  farmers, 
and  almost  as  many  methods  of  preparing  them  for  use.  I 
have  no  intention  of  supplanting  or  deciding  between  them. 
Whatever  our  views  as  a  people,  whatever  the  views  that 
agricultural  chemists  hold  as  to  the  benefit  of  chemical  ma- 
nures, no  one  will  deny  that  it  is  of  the  utmost  importance 
in  the  economy  of  the  farm  to  utilize  all  fertilizing  mate- 
rial which  the  farm  can  supply.  To  this  end  these  fomulse 
have  been  prepared.  By  following  them  we  can  save  money, 
and  "  a  penny  saved  is  a  penny  earned." 

In  a  State  where  ninety  per  cent,  of  the  population  burn 
wood,  no  one  will  deny  that  the  ashes  should  be  utilized. 
In  a  State  which  raises  as  much  cotton  as  North  Carolina, 
the  money  value  of  the  seed  for  fertilizing  uses  alone  is 
thousands  of  dollars.  We  need  to  increase,  year  by  year 
our  home  supplies,  and  can  do  so  readily  by  an  increased 
use  of  our  marls,  muck,  cotton  seed,  stable  manure,  &c,  &c. 

WTILL   COMPOSTS    PAY  ? 

This  question  has  often  been  discussed.  The  answer  gen- 
erally depends  entirely  on  the  demands  of  the  soil  and  crop, 
and  the  available  means  of  supplying  those  demands.  If 
we  can  generalize,  we  should  say  that  for  heavy  soils  the 
labor  of  preparing,  shoveling,  turning  and  moving  the 
ingredients  of  a  compost  heap  will  pay  better  than  for  light 
soils.  The  porous,  sandy  land  generally  allows  nature's 
agencies,  air,  warmth  and  rain,  to  act  upon  a  fresh  manure, 
applied  without  composting,  quite  rapidly  and  efficaciously, 
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while  previous  composting  and  rotting  will  greatly  benefit 
a  manure  intended  for  use  on  heavy  land.  Another  con- 
sideration— where  cotton  seed  is  used — is  the  fact  that  it 
must  be  killed  before  application.  To  do  this  and  not  lose 
ammonia,  no  better  method  than  a  compost,  properly  made 
and  protected,  can  be  found  in  a  State  where  labor  is  so 
cheap  as  with  us. 

So,  after  careful  consideration,  I  am  convinced  that  in 
North  Carolina  at  least,  proper  composting  will  always  pay. 

DIRECTIONS,    AND    FORMULA    FOR   COMPOSTING. 

Select  for  the  manure  heap  a  level  spot  under  shelter  and 
convenient  to  the  stables.  Remove  enough  earth  to  give  a 
gentle  slope  from  every  side  toward  the  centre.  From  the 
middle,  cut  a  small  ditch  4  inches  wide  and  the  same  deep, 
and  cause  it  to  slope  from  centre  to  one  side  and  empty  into 
a  half  barrel  sunk  into  the  earth.  This  ditch  can  be  cov- 
ered with  a  board.  The  liquids,  so  valuable  as  fertilizers 
and  so  often  wasted,  will  be  caught  in  the  barrel  and  once 
in  a  while  should  be  baled  out  and  sprinkled  over  the  top 
of  the  heap.  Have  at  hand  a  pile  of  dry  earth,  or  better 
still,  a  mixture  of  dry  earth  and  ground  plaster,  and  once  in 
a  while  cover  the  heap  to  the  depth  of  an  inch  or  two.  By 
this  method  there  will  be  a  maximum  saving  of  liquids  and 
gases,  and  the  compost  heap  will  not  be  an  offence  to  the 
nostrils,  even  when  quite  near  the  house. 

The  following  formulas  have  been  prepared,  as  already 
stated,  to  enable  those  who  can  obtain  cotton  seed,  muck  or 
marl,  to  use  them  as  a  basis  in  their  compost,  thereby  saving 
money  and  the  purchase  of  chemicals. 

FORMULA   NO.    1. 

Stable  manure, 800    lbs. 

Cottonseed, 750*  lbs. 

Dissolved  bone, 450    lbs. 

2,000 
♦About  27  bushels. 
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To  prepare  this  formula,  spread  a  layer  of  barn-yard  ma- 
nure two  inches  deep  on  the  compost  yard,  2d,  a  layer  of 
dissolved  bone  two  inches  thick,  and  3d,  a  layer  of  cotton 
seed  four  inches  thick.  Wet  the  mixture  pretty  thoroughly 
with  chamber  lye,  or  urine  from  the  stables,  but  if  these  are 
not  at  hand,  with  water.  Then  begin  again  with  the  stable 
manure  and  repeat  the  layers  and  wetting  as  before,  until  all 
the  material  is  employed.  The  whole  heap  should  then  be 
covered  with  dry  earth  or  plaster.  Fermentation  will  be 
complete  in  from  three  to  seven  weeks  and  the. cotton  seed 
killed.  When  ready  to  use,  the  pile  should  be  turned 
thoroughly  over  and  the  different  layers  mixed  together. 

No  danger  from  "  firing  "  or  "  burning  "  need  be  feared 
if  the  heap  is  moist  within,  and  well  covered  to  prevent  too 
rapid  oxidation  by  the  air. 

When  used  for  Cotton  apply  300  pounds  per  acre,  half  in 
the  opening  furrow  and  half  with  the  seed.  On  poor  or  old 
soils  400  or  500  pounds  may  be  used,  150  pounds  with  the 
seed  as  before,  the  remainder  in  the  furrow  or  even  broad- 
cast across  furrows. 

For  Corn  use  nearly  one  pint  to  the  hill,  unless  the  land 
be  in  pretty  good  condition,  when  less  will  suffice. 

On  sandy  pine  lands,  or  old  fields,  which  are  usually  de- 
ficient in  potash,  75  pounds  of  muriate  of  potash  per  acre 
may  be  added.  It  should  be  dissolved  in  the  water  used 
for  wetting  the  compost  heap.  There  are  very  few  lands 
upon  which  an  application  of  potash  will  not  pay.  Where 
ashes  are  plenty  they  may  be  substituted  for  the  muriate  of 
potash,  as  will  be  described  farther  on. 

This  formula  will  do  excellently  for  winter  wheat,  400  to 
500  pounds  per  acre.  But  when  used  on  this  crop,  I  prefer 
50  pounds  sulphate  of  potash  dissolved  in  water  and  applied 
as  directed  in  the  case  of  the  muriate  of  potash.  After  a 
backward  season- 100  pounds  of  nitrate  of  soda  per  acre, 
broadcast,  in  the  spring,  will  help  the  crop  very  greatly. 
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FORMULA   NO.    II. 


Dry  muck,  peat,  Oi*  yard  scrapings, 600    lbs. 

Cotton  seed, 600*    " 

Acid  phosphate, 600      " 

Muriate  of  potash, ..100      " 

Sulphate  of  ammonia,  100      " 

2000 
This  formula  should  be  composted  in  the  same  manner  as 
No.  1,  the  muriate  of  potash  and  sulphate  of  ammonia  being 
dissolved  in  water  and  used  to  wet  the  heap,  and  may  be 
applied  in  the  same  proportions.  For  wheat  and  rye  (or 
oats  300  pounds  per  acre)  it  may  be  harrowed  in  with  the 
grain. 

FORMULA    NO.    III. 

Stable  or  lot  manure, 500  lbs. 

Unburnt  marl, 500  " 

"  Fertilizing  Salt," 200  " 

Dissolved  bones, 500  " 

Sulphate  of  potash, 150  " 

Sulphate  of  Ammonia, 150  " 


2000 


This  formula  may  be  prepared  by  composting  in  layers, 
as  in  No.  1,  or  mix  the  marl  and  salt  together  thoroughly, 
and  apply  the  mixture  as  a  covering  to  the  compost  of  cot- 
ton seed,  stable  manure  and  dissolved  bone,  then  sprinkle 
with  the  solution  of  sulphate  of  ammoniarand  turn  the 
whole  over  once  in  two  weeks  till  fermented.  The  same 
rules  of  application  given  for  Nos.  1  and  2  may  be  observed 
with  No.  3. 


*  About  22  bushels. 
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FORMULA   NO.  IV. 
FOE   TOBACCO. 

Stable  manure,  mould,  &c, 1,000  lbs 

Sulphate  of  potash, 300 

"  ammonia, 100 

"  magnesia, 100 

Dissolved  bone, % 400 

Land  plaster, 100 


2,000 


Many  requests  have  been  received  from  farmers  in  the 
northern  counties  for  formulae  for  tobacco,  &c,  without  the 
use  of  marl  or  cotton  seed  as  a  basis.  This  formula  may  be 
composted  in  the  same  manner  as  described  for  formula 
No.l. 

Muriate  of  Potash  is  often  used  instead .  of  Sidphate,  but  pro- 
duces a  poorer  quality  of  smoking  tobacco* 

Where  chemicals  are  not  to  be  obtained,  good  stable 
manure  or  a  high  grade  commercial  fertilizer  may  be  used, 
with  a  plentiful  addition  of  hard-wood  ashes. 

In  regard  to  the  amount  to  be  used  per  acre,  no  general 
rule  can  be  given — it  should  vary  with  the  condition  of  the 
soil,  from  400  to  500  pounds  or  even  more  per  acre. 

It  is  understood  that  only  "  high  grade"  chemicals  are 
intended  to  be  used  as  additions  to  the  cotton  seed,  &c. 
Often  Si  formula  may  be  blamed  for  poor  results*  which  are 
due  to  poor  chemical  ingredients.  The  Station  is  always 
ready  to  test  these  chemicals  free  of  charge.  (See  "  Chemi- 
cals.") 

Most  of  these  formulae  have  been  tested  for  two  successive 
seasons,  differing  greatly  in  character,  and  the  Station  has 
yet  to  hear  the  first  complaint  against  them.  Their  use  is 
rapidly  increasing,  and  I  can  safely  assert  that  they  have 
given  geueral  satisfaction  in  spite  of  poor  chemicals,  poor 
cultivation  in  some  cases,  and  unfavorable  seasons  in  others. 


*See  bottom  of  page  55. 
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FIELD  EXPERIMENTS. 


The  Board  of  Agriculture  have  wisely  refrained,  hitherto, 
from  ordering  any  field  tests  to  be  made  at  the  Station,  for 
the  following  reasons : 

1st.  These  experiments  are  very  expensive. 

2d.  They  need  to  be  conducted  through  a  series  of  suc- 
cessive years  to  be  worth  anything. 

3d.  Owing  to  the  extreme  diversity  of  soils  in  this  State, 
most  results  obtained  would  only  benefit  those  farmers  who 
lived  near  Chapel  Hill,  or  had  soils  of  similar  character  to 
ours. 

As  a  means  of  education,  these  model  farms  and  field  ex- 
periments are  useful.  There  should  be  such  a  farm  in  con- 
nection with  the  University — the  Agricultural  College  of 
the  State.  Capt.  J.  R.  Hutchins  and  others  have  ably  shown 
the  advantages  to  farmers  and  farmers'  sons  which  such  a 
farm,  connected  with  the  University,  would  afford.  When- 
ever the  Trustees  and  Faculty  see  their  way  clear  to  add  to 
the  University's  attractions  a  practical,  experimental  farm 
it  will  doubtless  be  a  pleasure  to  the  Board  of  Agriculture 
to  order — as  it  will  be  to  the  officers  of  the  Station  to  give — 
any  analytical  or  practical  aid  or  participation  which  may 
be  acceptable. 

The  only  field  experiments  made  through  the  Station 
during  1878,  were  with  one  of  the  fertilizers  which  was  sold 
last  year  in  the  State.  The  reason  the  experiments  were 
instituted  will  be  plain  from  the  report  below.  The  expe- 
riments, though  conducted  with  every  possible  precaution 
by  experienced  farmers  on  different  soils  and  crops,  show 
conclusively  that  there  are  "  vagaries"  in  a  soil  test  as  the 
criterion  of  the  value  of  a  fertilizer,  as  well  as  has  been 
asserted  that  there  are  in  chemical  analysis.  The  best  that 
can  be  said  for  one,  and  the  least  that  can  be  affirmed  of  the 
other  is,  that  they  will  average  correctly. 
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SILICA  vs.  AMMONIA. 

Results  of  a  comparative  soil  test  of  Popplein's  Sili- 
cated  Phosphate  with  Peruvian  Guano,  Merryman's 
Ammoniated  Dissolved  Bone,  Chappell's  Ammoniated 
Superphosphate,  Pacific  Guano,  &c. 

explanations. 

In  June,  1377, 1  published  among  other  analyses  of  com- 
mercial fertilizers,  one  of  the  Popplein  Silicated  Phosphate,, 
manufactured  in  Baltimore,  Md.     This  analysis  showed: 

Soluble  Phosphoric  Acid,  2.48  per  cent. 

Insoluble         "  "      0.80     "       " 

Reverted         "  "      4.41    u      " 

Ammonia,  none. 

Potash,  3.43  per  cent. 

Commercial  value,  $20.00. 

And  in  September  a  second  analysis  was  published  of 
another  lot,  intended  for  the  fall  trade,  as  follows : 

Soluble  Phosphoric  Acid,  4.10  per  cent. 

Insoluble        "     ,       "      0.59    "       " 

Reverted         "  "      4.55    "       " 

Ammonia,  none. 

Potash,  2.71  per  cent. 

Commercial  value,  $23.00. 

After  the  publication  of  the  first  analysis,  I  received  a 
letter  from  the  manufacturers  of  this  fertilizer,  as  follows : 

Baltimore,  July  3d,  1877. 
Albert  R.  Ledoux,  Esq.,  Raleigh,  N.  C: 

Dear  Sir :  Referring  to  the  publication  in  the  "  Raleigh 

"  of  12th  ult.,  of  your  table  of  "Analyses  of  Fertilizers," 

we  find  in  same  paper  an  attack  upon  us,  founded  upon  the 
valuations  therein  set  forth.     While  we  recognize  and  appre- 
ciate the  "  animus"  of  this  attack,  we  do  not  wish  to  be  con- 
5 
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demned  unheard,  and  approach  you  as  a  scientific  and  we 
believe  impartial  gentleman,  to  request  that  you  will  do  us 
justice,  and,  if  in  your  power,  correct  the  false  impression 
created  by  the  two  publications,  b}^  giving  us  the  position 
to  which  we  may  prove  ourselves  entitled. 

In  the  composition  of  our  articles,  we  eliminate  altogether  arti- 
ficially supplied  Nitrogen  or  Ammonia,  substituting  therefor  what 
we  believe  to  be  a  necessary  and  valuable  ingredient — Infusorial 
Earth  or  Diatomaceous  Silica.  That  this  article,  hitherto,  has 
had  no  commercial  valuation,  as  an  element  in  Fertilizers, 
is  because  it  has  but  recently  been  introduced  by  ourselves, 
w7ho  alone  possess  the  right  to  use  it  for  fertilizing  purposes. 
That  the  ingredient  does  possess  a  value,  as  proven  by  results, 
wre  beg  to  enclose  copies  of  two  communications,  from  what 
wTe  believe  you  will  recognize  as  an  eminent  authority,  and 
ask  your  consideration  of  them.* 

At  the  valuations  of  Phosphoric  Acid  and  Potash,  adopted 
by  you,  and  with  the  rate  of  Soluble  Silica  given  by  the 
Pennsylvania  Board,  the  value  of  our  article  per  Prof.  Genth's 
analysis,  would  be  in  your  State  $44.79  per  ton.  From  your 
analysis,  assuming  the  same  amount  of  Soluble  Silica  to  be 
present  as  in  Prof.  Genth's,  our  valuation  would  be  $33.40 
per  ton,  to  which  at  least  we  think  ourself  entitled,  and  ask? 
as  a  matter  of  justice  at  your  hands,  that  the  correction  be 
made. 

This  we  do,  as  we  recognize  that  the  status  now  given  us 
by  you  will  damage  us  in  the  minds  of  many.  Not  that  we 
recognize  any  close  connection  between  the  so-called  com- 
mercial valuations  and  the  actual  value  as  proven  by  results, 
to  the  planter  or  farmer.  As  to  the  latter,  we  point  with 
pride  to  the  action  of  our  article  in  your  own  State  and  else- 
where. 

To  the  apprehension  excited  by  these  results,  we  attribute 
the  underhand  attacks  upon  us,  which  doubtless  are  made 


*The  communications  referred  to  were  letters  from  Prof.  F.  A.Genth, 
according  to  this  fertilizer  5  cents  per  pound  for  the  Soluble  Silica  which  it 
contained,  and  praising  its  composition  very  highly.  A.  r.  l. 
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in  the  interest  of  some  competitor,  who,  defeated  in  the  field, 
seeks  to  conquer  us  on  paper. 

Asking  your  respectful  consideration  of  the  matter  herein 
presented,  and  your  prompt  action  thereon,  I  have  the  honor 
to  be,  with  respect, 

Yours  very  truly, 

W.  Morris  Or  em,  President. 

To  this  I  replied  : 
W.  Morris  Orem,  Esq.,  President  Popplein  Silicated  Phosphate 
Fertilizer  Company : 
Dear  Sir  : 

I  have  not  seen  the  article  in  the  "  Raleigh "  to  which 

you  refer.  That  there  was  so  large  a  difference  between  the 
commercial  value  of  }^our  fertilizer  and  the  others  which  I 
recently  examined,  was  a  matter  of  regret  to  myself,  as  lam 
pleased  whenever  the  brands  I  am  called  upon  to  analyze 
show  good  results. 

As  to  the  Soluble  Silicic  Acid,  I  admit  the  weight  of  the 
precedent  established  by  Prof.  Genth,  and  respect  his  scien- 
tific knowledge  and  reputation ;  and,  although  I  am  well 
aware  of  the  part  Silica  plays  in  vegetable  organisms,  yet  I 
still  have  to  be  convinced  that  the  general  soil  of  North  Car- 
olina is  so  deficient  in  that  substance,  in  sufficiently  assimila- 
ble form,  to  render  it  necessary  for  farmers  to  purchase  it  at 
five  cents  per  lb.,  or  at  any  price.  I  consider  the  locations 
comparatively  rare  where  an  application  of  Silicic  Acid  is 
either  a  necessity  or  advisable.  So  I  cannot  conscientiously 
do  more  than  I  have  in  the  matter,  viz :  call  special  atten- 
tion to  the  presence  of  the  Diatomaceous  earth,  and  say  that 
for  certain  peculiar  soils  I  might  consider  it  a  useful  addi- 
tion in  a  fertilizer. 

Admitting  that  the  figures  used  by  different  Chemists  and 
Agriculturists  for  the  valuation  of  the  Phosphoric  Acid, 
Nitrogen  and  Potash,  are  susceotible  of  criticism,  I  believe 
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that  at  least  they  afford  the  best  means  of  comparing  different 
fertilizers  with  each  other. 

*  You  will  have  noticed  that  I  give  a  higher  rate  of  valua- 
tion for  Phosphoric  Acid  and  Potash  than  Prof.  Genth. 

When  next  a  sample  of  your  fertilizer  comes  into  my 
hands,  as  it  probably  will  in  the  Fall  among  others,  nothing 
will  give  me  more  pleasure  than  to  find  the  percentage 
of  Soluble  Phosphoric  Acid  and  Potash  so  high  as  to  allow 
me  to  call  attention  to  the  improvement,  and  to  assign  it  a 
very  good  place  in  my  table  of  comparative  commercial 
values. 

Yours  sincerely, 

Albert  R.  Ledoux. 

From  these  letters,  and  others  received,  the  matter  under 
consideration  could  be  stated  as  follows :  The  Popplein  Co 
put  no  Ammonia  ok  Nitrogen,  in  any  shape,  in  their  fer- 
tilizer, CLAIMING  THAT  NATURE  ALWAYS  PROVIDES  IT  IN  SUF- 
FICIENT QUANTITY.  They  add  to  every  ton  of  their  fer- 
tilizer 800  lbs.  of  Infusorial  Earth.  (See  "  New  Ideas  on 
Fertilization,"  published  by  Popplein  Phosphate  Co.,  page  2.) 
This  Infusorial  Earth  contains  a  certain  amount  of  Soluble  Sil- 
ica, and  for  this  Soluble  Silica  they  claim  an  agricultural  value. 
A  value  of  five  cents  a  pound  is  accorded  to  this  Soluble  Sil- 
ica by  Dr.  Genth,  Chemist  of  the  Pennsylvania  Board  of 
Agriculture,  and  by  the  Chemist  of  the  Delaware  Agricul- 
tural Bureau.  As  stated  in  my  letter  just  quoted,  my  own 
experience  and  belief  would  not  allow  me  conscientiously  to 
place  a  money  value  upon  Soluble  Silica  as  an  ingredient  of 
fertilizers,  as  I  do  upon  Nitrogen,  Phosphoric  Acid  and  Pot- 
ash. The  Popplein  Fertilizer  having  no  Ammonia,  and  being 
allowed  no  value  for  the  Soluble  Silica  which  it  contained, 
fell,  of  course,  very  low  in  my  table  of  commercial  valuations. 
The  manufacturers  therefore  wrote  me  again,  asking  that, 
although  they  could  not  expect  me  to  go  against  my  con- 
science and  give  them  a  value  for  their  Soluble  Silica,  they, 
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nevertheless,  requested  that,  when  next  I  published  an  anal- 
ysis and  valuation  of  their  fertilizer,  I  would  call  attention 
to  the  fact  that  Dr.  Genth  does  recognize  the  justice  of  their 
claim.  This  I  have  done.  fSee  "Analysis  and  Valuation  of 
Fertilizers  for  1877  and  1878,"  page  28.)  There  the  matter 
rested  for  a  while.  During  the  winter  I  received  another 
letter  from  the  Popplein  Company,  saying  that  they  were  so 
thoroughly  convinced  that  a  practical  field  test  of  their  fer- 
tilizer would  prove  conclusively  the  agricultural  value  of 
their  Silica,  that  they  would  donate  to  the  Experiment  Sta- 
tion five  tons  or  less,  provided  I  would  make  an  impartial 
and  thorough  test  of  the  question  at  issue.  I  have  fre- 
quently taken  the  ground  in  defending  our  system  of  fertil- 
izer valuation  that  "not  only  commercially  but  agricul- 
turally a  complete  manure,  which  has  the  least  excess  of 
selling  price  over  valuation  will,  in  the  long  run,  best  repay 
the  farmer."  ("  Analysis  and  Valuation  of  Fertilizers, 
1877-78,"  page  19.)  Such  being  my  belief,  I  readily  under- 
took the  experiment,  being  authorized  to  do  so  by  the  Board 
of  Agriculture.  I  wrote  to  the  manufacturers  requesting  that 
they  send  me  four  tons.  This  they  did,  attaching  to -the 
gift  but  a  single  condition,  viz:  that  the  results  of  the  ex- 
periment be  published  by  me  officially. 

Ihe  question  before  us  now  was  to  determine  whether  a  fertil- 
izer containing  Soluble  Silica,  but  no  Ammonia,  could  hold  its  own 
with,  or  excel  a  non-silicated  but  ammoniated  fertilizer. 

In  order  to  secure  impartial  results,  I  determined  to  have 
the  experiment  conducted  upon  soils  of  different  character 
and  upon  different  crops.  To  this  end  I  requested  the  fol- 
lowing gentlemen,  practical  farmers  of  great  reputation  and 
accustomed  to  conduct  such  experiments,  to  take  charge  of 
the  agricultural  tests: 

James  Norwood,  Esq.,  Poplar  Hill  Stock  Farm,  Hillsboro', 
N.  C. 

Captain  J.  R.  Hutchins,  four  miles  east  of  Chapel  Hill. 

Hon.  W.  F.  Stroud,  in  Chatham  county,  six  miles  south 
of  Chapel  Hill. 
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Mr.  C.  W.  Johnston,  four  miles  north  of  Chapel  Hill. 
To  these  gentlemen  I  gave  the  greater  part  of  the  four 
tons,  and  prepared  instructions  as  to  the  manner  in  which  I 
wished  the  experiments  conducted  and  the  reports  of  their 
results  to  be  made. 

In  order  to  test  thoroughly  the  Ammonia  question,  I  ob- 
tained from  Messrs.  Hobson,  Hurtado  &  Co.,  Agents  for  the 
Consignees  of  the  Peruvian  Government,  a  quantity  of  Pe- 
ruvian Guano  of  different  grades;  this  guano  having  the 
highest  percentage  of  Ammonia  of  all  fertilizers  sold  in  the 
State.*  The  gentlemen  conducting  the  experiment  also  ob- 
tained for  themselves  such  other  commercial  fertilizers  as 
they  desired  to  include  in  the  tests. 

The  first  step  was  to  obtain  samples  for  analysis  of  all 
these  fertilizers.  The  four  tons  of  Popplein's  were  sampled 
according  to  written  instructions,  by  one  of  my  assistants, 
while  it  was  in  the  railroad  station  at  Durham.  Instruc- 
tions for  sampling  were  sent  to  the  experimenters,  acting 
upon  which  they  forwarded  to  me  samples  of  such  fertil- 
izers as  they  proposed  to  use. 

The  following  is  the  analysis  of  the  lot  of  four  tons  of  Pop- 
plein's Silicated  Phosphate,  drawn  by  my  agent  at  Durham, 
N.  C,  Feb.  15th,  1878,  to  be  used  in  comparative  experi- 
ment^ 

Water  at  212°  F 18.83  percent. 

Soluble  Silica 17.12 

Insoluble  Silica  (sand) 21.02 

Potash 3.87 

Total  Phosphoric  Acid 10.76        " 

Soluble        "  " 1.68 


*The  gentlemen  conducting  the  experimenting,  in  deference  to  my  wishes, 
agreed  to  purchase  this  guano,  Messrs.  H.  H.  &  Co.  kindly  delivering  it  at 
a  reduced  price. 

f This  analysis  shows  that  the  manufacturers  did  not  send  a  specially  pre- 
pared lot,  as  it  differs  but  little  in  composition  from  other  consignments  sold 
in  the  State. 


71 


Inso luble  Phosphoric  Acid 1.05  per  cent. 

Reverted  "  " 8.03        « 

Commercial  value,  $25.68  per  ton. 

Note — Sample  tested  carefully  for  Nitrogen,  contains  no  Nitrogen, 
either  as  Nitrates  or  in  any  other  form. 

Analysis  of  a  sample  of  Merryman's  Ammoniated  Dissolved 
Bone,  drawn  according  to  written  instructions  and  forwarded 
to  the  Station,  by  James  Norwood,  of  Hillboro',  N.  C,  rep- 
resenting a  lot  to  be  used  in  comparative  experiment : 

Water  at  212°  F 12.08  per  cent. 

Sand 1.13       " 

Total  Phosphoric  Acid  15.71      a 

Soluble       "  "     12.44      " 

Insoluble    "  "       2.18       " 

Reverted     "   .  "       1.09       " 

Nitrogen 2.53  Equivalent  to  Ammonia  3.07. 

Potash 0.20 

Commercial  value  per  ton  (2,000  lbs.),  $48.56. 

Analysis  of  a  sample  of  Chappell's  Champion  Ammo- 
niated Superphosphate,  drawn  and  forwarded  by  Capt.  J.  R. 
Hutchins,  and  representing  a  lot  to  be  used  in  comparative 
experiment: 

Water  at  212°  F 20.89  per  cent. 

Sand 2.06      " 

Total  Phosphoric  Acid  12.29       " 

Soluble       "  "       7.72      " 

Insoluble    "  "       1.88      " 

Reverted     u  "       2.69       " 

Nitrogen , 2.99  Equivalent  to  Am monia,  3.64. 

Potash 2.02 

Commercial  value  per  ton  (2,000  lbs.),  $42.00. 

The  Peruvian  Guano  was  of  four  different  grades,  and  as 
follows : 
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No.  1  Peruvian  Quarto,  No.  1  Peruvian  Guano, 

Rectified.  Guaranteed  (B.) 

PER  CENT.  PER  CENT. 

Ammonia, 9.70  Ammonia 11.50 

Soluble  Phos.  Acid, 12.25  Soluble  Phos.  Acid, 5.40 

Reverted        "  2.00  Reverted        "  10.00 

Insoluble       "         none  Insoluble  1.70 

Total  "         14.25  Total  "         17.11 

Potash, 2.00  Potash, 2.30 

Commercial  value,.  ...$72.34  Commercial  value, $77.94 

Peruvian  Guano  No.  2  No.  1.  Peruvian  Guano, 

Rectified  ("  Oneco")  '   Lobos. 

PER  CENT.  PER  CENT. 

Ammonia, 3.40  Ammonia 6.00 

Soluble.  Phos.  Acid, 13.60  Total  Phos.Acid,15.00  to  18.00 

Reverted        *  ....3.30  Potash, 2.00  to  5.00 

Potash, 3.40  Com.  val.,  $55.20  (estimated). 

Commercial  value, .  ...$57.62. 

The  Popplein  Silicated  Phosphate  was  distributed  as  fol- 
lows: 

To  James  Norwood,  Esq.,  1  ton. 

To  Hon.  W.  F.  Stroud,  1  ton. 

To  Capt.  J.  R.  Hutchins,  1  ton. 

To  C.  W.  Johnston,  Esq.,  \  ton. 

The  balance  (f  ton)  was  given  to  the  following  gentle- 
men, residents  of  the  town  of  Chapel  Hill : 

Mr.  W.  J.  Newton,  400  lbs. 

Mr.  James  B.  Mason,  200  lbs. 

Mr.  A.  Mickle,  200  lbs. 

Mr.  Charles  Jones,  200  lbs. 

This  \  ton  was  distributed  in  Chapel  Hill  so  that  it  would 
be  easier  for  me  to  watch  the  course  of  the  experiment,  and 
notice  the  appearance  of  the  crops  from  time  to  time. 

The  four  grades  of  Peruvian  Guano  were  purchased  by 
the  gentlemen  conducting  the  test,  as  follows  : 
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James  Norwood,  Esq.,  took  No.  1  Rectified,  Guaranteed 
B  and  Lobos. 

Hon.  W.  F.  Stroud  took  No.  1  Rectified,  Guaranteed  B 
and  Lobos. 

Capt.  J.  R.  Hutchins  took  Guaranteed  B  and  Lobos. 

Mr.  C.  W.  Johnston  took  No.  2  Rectified  (Oneco). 

Mr.  J.  B.  Mason^took  No.  1  Lobos. 

RESULTS. 

The  summer  of  1878  was  notable  in  the  central  counties 
of  the  State  for  a  severe  drought,  during  the  early  portion, 
and  remarkably  protracted  rains  during  the  latter  part. 
While  this  would  not  injuriously  affect  the  value  of  compara- 
tive field  operations,  it  nevertheless  might  prevent  large  and 
unusual  yields.  I  will  now  give  the  written  reports  of  the 
experimenters.  The  questions  which  they  were  requested 
to  answer  as  far  as  possible  were  as  follows  : 

First,  general  description,  including  crops  experimented 
with,  area  devoted  to  experiment,  general  method  of  con- 
ducting experiment,  and  results  ;  and,  second,  any  peculiar 
characteristics  resulting  from  the  application  of  any  one  of 
the  fertilizers,  in  growth  or  product,  such  as  whether  the 
portion  to  which  any  one  of  the  brands  was  applied  stood 
the  drought,  the  attacks  of  rust,  etc.,  or  the  wet,  better  than 
another;  whether  any  one  brand  caused  the  crop  to  mature 
more  rapidly  than  the  others,  &c,  &c. 

The  experimenters  report  as  follows : 

1st — James  Norwood,  Esq. 

Statement  of  crops  cultivated  and  fertilized  with  Popplein's 
Silicated  Phosphate,  by  the  side  of  other  commercial  ma- 
nures, for  Dr.  A.  R.  Ledoux,  State  Chemist : 
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IRISH   POTATOES. 


Soil — Stiff  red  clay,  grass  sward  (used  for  the  scythe  for 
three  years).  Twenty  (20)  four-horse  loads  of  well- rotted 
cattle  manure,  made  under  shelter,  applied  broadcast  on 
three-fourths  (f)  of  an  acre,  and  turned  under  in  December, 
'77,  with  "  Rough  and  Ready'1  iron-beam  plow  from  7  to 
10  inches.  Allowed  to  take  the  freezes  until  middle  of 
February :  then  twice  harrowed  with  "  Carhart's  Patent 
Reversible  Harrow"  (the  best  I  ever  saw,  and  no  farmer 
should  be  without  it).  March  14th,  rebroke  with  two-horse 
"  Livingstone"  plow,  and  twice  harrowed.  Run  off  drills 
1\  feet  apart  with  one-horse  plow,  and  used  200  lbs.  Pop- 
plein's  Silicated  Phosphate,  in  drills,  per  acre  (at  that  rate). 
By  its  side  200  lbs.  Rectified  Peruvian,  200  lbs.  Guaranteed 
Peruvian,  200  lbs.  Lobos,  and. 200  lbs.  John  Merryman's 
Ammoniated  Dissolved  Bones.  Drew  a  little  earth  over 
this,  and  dropped  the  "  Early  Goodrich" — 12  inches  apart — 
and  covered  with  a  hoe.  When  the  potatoes  were  some  six 
(6)  inches  high,  worked  them  out  thoroughly  with  a  culti- 
vator. Last  of  May  plowed  them  out  with  a  small  plow, 
and  harvested  as  soon  as  vines  were  dead. 

Rectified  No.  1  Peruvian  produced  at  the  rate  of  286  bush- 
els per  acre. 

Guaranteed  (B)  Peruvian  produced  at  the  rate  of  297 
bushels  per  acre. 

Lobos  Peruvian  produced  at  the  rate  of  296  bushels  per 
acre. 

Merryman's  Ammoniated  Dissolved  Bones  produced  at 
the  rate  of  313  bushels  per  acre. 

Popplein's  Silicated  Phosphate  produced  at  the  rate  of  276 
bushels  per  acre. 

OATS. 

Soil — Clay  loam,  stock  land ;  broken  8  to  10  inches  with 
two-horse  plow.    300  lbs.  Popplein's  Silicated  Phosphate 
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sown  broadcast  per  acre  on  9th  March,  and  by  its  side  300 
lbs.  John  Merry  man's  Ammoniated  Dissolved  Bones  ;  by 
its  side  300  lbs.  Rectified.  Two  (2)  bushels  per  acre  of  "  Red 
Rust  Proof"  oats  sown  and  harrowed  in  with  the  fertilizer. 
Timothy  and  Red-Top  sown  and  then  rolled. 

Popplein's  Silicated  Phosphate  yielded  at  the  rate  of  40 
bushels  per  acre. 

Merryman's  Dissolved  Bones  yielded  at  the  rate  of  39 
bushels  per  acre. 

Rectified  No.  1  Peruvian  yielded  at  the  rate  of  48  bushels 
per  acre. 

This  land  would  produce,  without  a  fertilizer,  15  to  20 
bushels  of  oats  and  about  five  barrels  of  corn. 

My  stand  of  grass  on  all  was  perfect,  but  four  weeks 
of  hot,  dry  weather,  after  harvesting  the  oats  killed  it  seri- 
ously.    A  fair  stand  still  remains,  the  Rectified  making 

THE  BEST  SHOW,  AND    A    PERCEPTIBLE    DIFFERENCE   IN  FAVOR 

OF  Merryman  over  Popplein. 

CORN. 

Soil — a  clay  loam,  very  poor,  with  a  cold  stiff  clay  sub-soil. 
Oat  stubble  broken  in  beds,  five  feet  apart  in  March.  Mid- 
dle of  April,  beds  opened  with  a  two-horse  plough.  Two 
hundred  lbs.  Popplein's  Silicated  Phosphate  used  in  hill  2J 
feet  apart,  taking  five  rows ;  then  five  rows  of  Guaranteed  Pe- 
ruvian, five  rows  of  Rectified,  five  rows  of  Lobos,  five  rows 
of  John  Merryman's  Dissolved  Bones,  and  so  on,  through- 
out the  plot  of  ground.     Corn  twice  plowed  and  hoed. 

As  it  was  shooting,  a  four  weeks'  drought  of  very  hot 
weather  set  in,  and  it  looked  as  if  it  would  make  nothing. 
Popplein's  seemed  to  fire  less  than  either  of  the  oth- 
ers, and  Lobos  greater. 

Popplein's  Silicated  Phosphate  yielded  at  the  rate  of  16 
bushels  per  acre. 

Merryman's  Ammoniated  Dissolved  Bones  yielded  at  the 
rate  of  21  bushels  per  acre. 
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Lobos  yielded  at  the  rate  of  18  bushels  per  acre. 

Rectified  No.  1  Peruvian  Guano  yielded  at  the  rate  of  23 
bushels  per  acre. 

Guaranteed  (B)  Peruvian  Guano  yielded  at  the  rate  of  24 
bushels  per  acre. 

Yield  without  stimulant  at  the  rate  of  6  bushels  per  acre. 

TURNIPS. 

Soil — red  clay,  in  good  heart.  Would  produce  25  bushels 
of  corn  per  acre,  but  would  not  produce  turnips  without  a 
fertilizer.  Wheat  stubble  broken  in  July  with  two-horse 
iron  beam  plow,  7  to  10  inches,  and  twice  harrowed  with 
Carhart's  Harrow.  In  a  week  or  ten  days  rebroken  with 
one-horse  plow  and  harrowed.  First  week  of  August  worked 
over  with  a  cultivator,  and  drills  opened  2J  feet  apart  with 
a  small  plow.  Popplein's  Silicated  Phosphate,  at  the  rate  of 
300  pounds  per  acre,  sown  in  the  drill  (with  a  guano  drill) ; 
300  pounds  John  Merryman's  Ammoniated  Dissolved  Bones; 
300  pounds  of  Guaranteed  Peruvian,  covered  by  lapping 
both  ways  with  small  plow,  then  running  a  roller  over  the 
small  beds  to  level  them  for  the  seed  drill,  with  which  I  sowed 
the  Globe  Turnip  seed.  Once  worked  by  running  a  culti- 
vator twice  between  the  rows,  after  being  thinned  to  a  stand. 

Popplein's  Silicated  Phosphate  yielded  at  the  rate  of  651 
bushels  per  acre. 

Guaranteed  (B)  Peruvian  Guano  yielded  at  the  rate  of  693 
bushels  per  acre. 

John  Merryman's  Ammoniated  Dissolved  Bones  yielded 
at  the  rate  of  714  bushels  per  acre. 

1  confidently  believe  that  the  use  of  50  to  100  lbs.  less  per  acre  of 
both  the  Guaranteed  Peruvian,  and  John  Merryman's 
Ammoniated  Dissolved  Bones — and  especially  the  former — 
would  have  increased  the  yield.  Although  the  season  was  most 
favorable,  yet  they  "  fired  "  from  the  too  free  use  of  the  fer- 
tilizers. Very  respectfully,  Jas.  Norwood. 

Poplar  Hill  Stock  Farm,  Near  Hillsboro',  N.  C. 


77 

Mr.  James  Norwood  also  tried  the  Popplein  Silicated 
Phosphate  on  Sugar  Beets.  Land  was  in  good  condition, 
and  "  magnificent  beets  "  were  raised.  Unfortunately 
the  sheep  got  at  them,  so  that  the  total  yield  could  not  be 
determined.  Samples  of  these  beets  sent  to  the  Station,  one 
pulled  in  August,  the  other  in  September,  gave  respectively 
8.19  per  cent,  and  3.83  per  cent,  of  sugar  in  the  juice, 


2d — Capt.  J.  R.  Hutchins. 

Orange  County,  Dec.  7th,  1878. 
Dr.  A.  R.  Ledoux, 

Lear  Sir:  Below  please  find  statement  of  experiments 
testing  productive  capacity  of  the  following  fertilizers,  viz  : 
Chappell's  Champion  Ammoniated  Superphosphate,  Pop- 
plein's  Silicated  Phosphate,  and  Peruvian  Guano  ("Lobos.") 

These  fertilizers  were  applied  separately  to  seventeen  acres 
of  land,  one  bag  per  acre,  from  15th  to  23d  of  April,  in  drills 
3J  feet  distant,  and  planted  with  cotton  from  29th  of  April 
to  4th  of  May  inclusive. 

On  account  of  the  cold  snap  which  followed  soon  after 
planting,  the  "stand"  secured  was  very  bad.  The  crop  was 
scraped,  chopped  out,  and  brought  to  a  stand  the  first  week 
in  June.     It  was  afterwards  plowed  and  hoed  twice. 

First  blossom  noticed  6th  July.  The  crop  suffered  badly 
from  drought  during  July,  and  from  protracted  rains  dur- 
ing August,  THE  LATTER  PRODUCING  RUST  FROM  WHICH  NO 
PART  OF  THE  FIELD  ESCAPED,  AND  APPARENTLY  REGARDLESS 
OF  FERTILIZER,  EXCEPT  PERHAPS  THE  ACRES  ON  WHICH  THE 
LOBOS  GUANO  WAS  APPLIED. 

Finished  picking  over  first  time  20th  October;  second 
picking  finished  6th  December,  with  the  following  results  : 

Experiment  No.  1.  Land,  sandy  loam,  " mulatto  clay" 
subsoil;  has  received  no  manure  for  ten  years. 

Chappell's  Champion  Superphosphate  produced  975  lbs. 
seed  cotton  per  acre. 
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Popplein's  Silicated  Phosphate  produced  982  lbs.  seed  cot- 
ton per  acre. 

Experiment  No.  2.  Land,  a  rich  vegetable  mould,  very 
level,  rather  wet;  been  cleared  twelve  years;  been  in  cotton 
eight  years ;  never  was  manured  with  anything  before. 

Lobos  Peruvian  Guano  yielded  1,410  lbs.  seed  cotton  per 
acre. 

Popplein  yielded  1,087  lbs.  seed  cotton  per  acre. 

Experiment  No.  3.  Land,  sandy  loam,  mulatto  clay  sub- 
soil. The  greater  part  of  it  has  received  no  manure  for  ten 
years,  excepting  a  portion  which  was  in  corn  last  year,  the 
hills  of  corn  having  been  manured  with  cotton  seed. 
Another  portion  of  this  plot  was  in  grass  for  three  years,  and 
was  ploughed  up  last  March. 

Without  manure,  yielded  440  lbs.  seed  cotton  per  acre. 

Chappell's  yielded  840  lbs.  seed  cotton  per  acre. 

Popplein's  yielded  732  lbs.  seed  cotton  per  acre. 

Lobos  Peruvian  Guano  yielded  1,330  lbs.  seed  cotton  per 
acre. 

Experiment  No.  4.  Land,  sandy  loam,  white  clay  sub- 
soil; has  not  been  manured  for  several  years,  and  has  been 
in  cotton  four  years  in  succession. 

Chappell's  Champion  Superphosphate  produced  810  lbs. 
seed  cotton  per  acre. 

Popplein's  Silicated  Superphospate  produced  720  lbs.  seed 
cotton  per  acre. 

1  can  vouch  for  the  accuracy  of  the  above  statements,  as.  I  have 
taken  pains  to  measure  the  land,  and  have  weighed  the  crops  my- 
self 

I  intended  to  have  tested  these  fertilizers  under  other  crops, 
but  was  unable  to  attend  to  it  in  person,  and  would  not  be 
willing  to  swear  to  the  statements  of  another. 
Yours  truly, 

J.  R.  Hutchins. 
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3rd— Hon.  W.  F.  Stroud. 

Chapel  Hill,  N.  C,  Nov.  23d,  1878. 
Prof.  A.  R.  Ledoux  : 

Dear  Sir: — Having  just  completed  picking  and  weighing 
the  cotton  upon  which  experiments  were  made,  I  make  the 
following  report : 

I  used  three  kinds  of  fertilizers,  viz:  John  Merry  man  & 
Co.'s  Ammoniated  Dissolved  Bones,  Pure  Peruvian  Guano, 
and  the  Popplein.  Applied  200  pounds  per  acre  under  cot- 
ton. 

Selected  a  piece  of  land  that  had  been  run  down.  Three 
years  ago  it  was  taken  in,  seeded  down  in  wheat  and  made 
about  three  bushels  per  acre.  Sowed  in  peas,  turned  them 
under,  and  again  sowed  in  wheat,  and  made  six  bushels  per 
acre.  .  Sowed  in  peas,  which  remained  on  the  ground  all 
winter  as  mulch.  Upon  this  land  the  experiment  was  made 
with  the  following  results  : 

Merry  man  &  Co.'s  yielded  1,399  lbs.  seed  cotton  per  acre. 

Peruvian  Guano  yielded  1,190  lbs.  seed  cotton  per  acre. 

Popplein's  yielded  941  lbs.  seed  cotton  per  acre. 

The  land  would  have  produced  about  700  or  800 
pounds  seed  cotton  per  acre. 

The  Popplein  failed  to  hasten  the  crop  to  maturity 
with  sufficient  rapidity  for  our  short  season. 

The  Merry  man  used  was  of  the  lot  analyzed  by  you  last 
spring,  was  2  or  3  years  old  and  very  dry. 
Respectfully, 

W.  F.  Stroud. 

Mr.  Stroud  reports  further,  in  answer  to  certain  questions, 
that  he  has  only  forwarded  me  such  results  as  he  is  abso- 
lutely sure  are  perfectly  right.  For  example,  one  test  does 
not  appear  because  his  overseer  allotted  an  acre  to  one  fer- 
tilizer which  contained  several  trees,  while  the  other  fertil- 
izers were  in  fields  entirely  open.  In  one  case,  also  not 
reported,  the  cotton  pickers  failed  to  observe  the  boundary 
line  between  two  plots,  and  thus  spoiled  the  tests  before  they 
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were  discovered.  The  weighing  oj  the  cotton  took  place  in  the 
field,  in  the  presence  oj  Mr.  Stroud  or  his  brother,  and  was  per- 
formed each  day  at  the  same  hour,  so  that  the  additional  weight 
caused  by  moisture,  dews,  Sec,  would  be  as  nearly  as  possible  the 
same  for  each  lot.  The  plots  were  also  designated  by  numbers,  so 
that  no  one  but  Mr.  Stroud  knew  which  was  which. 

A.  R.  L. 


4th — C.  W.  Johnston,  Esq. 

Chapel  Hill,  Nov.  12,  1878. 
Dr.  A.  R.  Ledoux  : 

Dear  Sir : — The  following  is  my  report  of  the  result  from 
the  use  of  the  Popplein  fertilizer  : 

1st.  I  experimented  only  with  cotton. 

2nd.  I  used  five  bags  upon  four  acres  of  land. 

3rd.  I  first  broke  up  the  land,  laid  off  my  rows  3J  feet 
wide,  sowed  the  fertilizer,  then  bedded  on  it ;  then  opened 
the  rows  and  planted  seed.  After  thinning  to  two  stalks  in 
a  hill,  I  plowed  and  hoed  it  three  times,  barring  it  off  first 
with  a  "  Farmer's  Friend"  plow  and  then  using  a  sweep. 

The  soil  was  sandy. 

4th.  The  four  acres  upon  which  the  Popplein  fertilizer 
was  used  yielded  three  thousand  (3,000)  lbs.  of  cotton  in  the 
seed.  The  land  is  thin,  and  I  do  not  believe  would  yield 
half  the  quantity  by  itself.  I  noticed  nothing  particular  in 
the  cotton  upon  which  the  fertilizer  was  used.  The  cotton  upon 
which  I  used  Peruvian  Guano  matured  earlier.  I  used 
two  sacks  of  Peruvian  Guano  and  three  sacks  of  Pacific 
Guano  upon  the  same  amount  of  land  and  raised  from  it 
three  thousand  six  hundred  and  four  (3,604)  pounds  of 
cotton  in  the  seed. 

I  cultivated  it  all  in  the  same  way. 

Yours  truly,  C.  W.  Johnston. 

P.  S. — I  raised  from  the  two  sacks  of  Peruvian  Guano 
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alone  1,745  lbs.  of  cotton  in  the  seed,  and  from  the  three 
sacks  of  Pacific  Guano  alone  1,859  lbs.  of  cotton  in  the  seed. 
The  rows  were  in  alternate  sets,  twenty-seven  (27)  in  a  set. 

From  1,000  lbs.  Popplein's  Silicated  Phosphate  raised 
3,000  lbs.  seed  cotton. 

From  400  lbs.  Peruvian  Guano  No.  2  (Oneco)  raised  1,745 
lbs.  seed  cotton. 

From  600  lbs.  Pacific  Guano  (*)  raised  1,859  lbs.  seed  cot- 
ton. 

Or,  1  acre  fertilized  with  250  lbs.  Popplein's  Silicated 
Phosphate  yielded  750  lbs.  seed  cotton. 

1  acre  fertilized  with  250  lbs.  Peruvian  Guano  yielded 
1,090  lbs.  seed  cotton. 

1  acre  fertilized  with  250  lbs.  Pacific  Guano  yielded  774  lbs., 
seed  cotton. 


5th — J.  B.  Mason,  Esq. 

Chapel  Hill,  N.  C,  Dec.  12,  1878. 
Dr.  A.  R.  Ledoux: 

Dear  Sir:  The  following  are  the  results  of  my  experiment 
with  the  Popplein Silicated  Phosphate: 

I  experimented  or  three  acres  of  land  and  used  370  lbs.  of 
Peruvian  Guano  (Lobos),  and  185  lbs.  of  Popplein's  Sili- 
cated Phosphate.  The  land  is  a  sandy  loam,  on  a  slight 
hill  side,  and  at  the  bottom  of  the  hill  the  subsoil  is  pipe 
clay,  The  Peruvian  was  used  upon  two  acres,  and  the  Pop- 
plein upon  one  acre.  The  land  was  an  old  field  until  the 
Fall  of  1876,  when  it  was  planted  in  oats,  but  they  did  very 
poorly.  In  the  winter  of  1877-78,  eighty-two  two-horse 
loads  of  stable"  manure  were  spread  over  the  three  acres; 


*No  sample  was  secured  for  analysis.     The  last  official  analysis  published; 
was  as  follows  ; 

Sol.  Phos.  Acid  6.32  per  cent.    Nitrogen  2.65  per  cent.    Equiv.  to  Am'nia  3.32  per  cent. 
Insol.     "        "    3.43    "        "        Potash    1.99    "        " 
Rev'ed  "        "    3.52    " 

Commercial  value  $39.70. 

6 
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this  manure  was  plowed  in  with  a  two-horse  plow,  was  re- 
broken  twice,  and  the  fertilizer  and  cotton  seed  were  sown 
about  the  middle  of  May.  A  good  stand  was  not  obtained, 
and  about  the  1st  of  June  the  cotton  was  re-planted.     At 

FIRST  THE  COTTON  UNDER  WHICH  THE  POPPLEIN  WAS  APPLIED 
SEEMED  TO  DO  BEST,  BUT   THE   OTHER    SOON    CAUGHT  UP  WITH 

it.  All  the  cotton  kept  fresh  and  green  during  the  Summer 
drought,  and  there  was  scarcely  any  difference  in  its  appear- 
ance. The  Popplein  showed  first  bloom,  but  all  bloomed 
until  frost.  On  the  two  acres  fertilized  with  Peruvian,  I 
raised  2,051  lbs.  seed  cotton;  and  on  the  one  acre  fertilized 
with  Popplein,  raised  547  lbs.  seed  cotton,  or — 

1  acre  fertilized  with  185  lbs.  Popplein's  Silicated  Phos- 
phate yielded  547  lbs.  seed  cotton. 

1  acre  fertilized  with  185  lbs.  Peruvian  Guano  yielded 
1,025  lbs.  seed  cotton.  Yours  truly, 

James  B.  Mason. 


Mr.  W.  J.  Newton  reports :  Tested  Popplein's  Silicated 
Phosphate  with  barn-yard  manure ;  Popplein's,  250  lbs.  per 
acre;  barn-yard  manure,  heavy  application  (not  weighed). 

From  Popplein  made  1,240  lbs.  seed  cotton  per  acre. 

From  barn-yard  manure  made  1,165  lbs.  seed  cotton  per 
acre. 

Soil :  light,  gravelly ;  in  cotton  three  years,  then  wheat 
one  year,  then  used  for  experiment;  would  yield  8  to  10 
bushels  of  wheat  without  fertilizer.  Popplein  stood 
drought  much  the  best. 

Mr.  A.  Mickle  reports :  I  used  the  Popplein  Silicated  Phos- 
phate only  on  garden  vegetables,  and  could  detect  no  differ- 
ence in  the  yield  or  general  appearance  of  the  plants  under 
which  it  was  used  from  those  under  which  stable  or  cow  ma- 
nure was  applied. 

Mr.  Charles  Jones  reports :  I  tested  the  Popplein  Sili- 
cated Phosphate  (1  bag)  only  in  comparison   with  stable 
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manure;  both  on  one  acre.  The  land  was  very  poor  and 
sandy.  All  the  cotton  seemed  to  stand  the  drought  in  the 
summer  about  the  same,  and  all  dropped  bolls  badly  when 
wet  weather  set  in.  From  about  one  acre  I  raised  nearly 
700  lbs.  of  cotton  in  the  seed. 

CONCLUSION. 

From  the  results  obtained  by  the  experimenters  may  be 
seen  the  rate  of  the  respective  yields. 

(I  will  append  a  table  for  the  sake  of  better  comparison, 
which  will  show  more  clearly  the  relation.) 

The  once  hotly  discussed  question  whether  the  air  supplies 
Nitrogen  to  the  plant  directly,  or  yields  it  as  Ammonia  in 
quantity  sufficient  for  a  healthy  growth  and  full  maturity, 
no  longer  disturbs  the  scientific  world.  The  elaborate  re- 
searches of  DeSaussure,  of  Cloez,  of  Boussingault,  and  of 
Lawes,  Gilbert  and  Pugh,  have  settled  the  question  for 
science.  No  new  discussion  of  this  problem  can  be  offered 
here.  Is,  or  is  not,  the  question  whether  it  is  safe  for  a 
farmer  to  leave  out  Ammonia  and  supply  its  place  with 
Soluble  Silica,  answered  by  the  results  of  these  soil  tests  ? 
The  farmer  must  reply.  He  must  also  take  into  considera- 
tion the  cost  as  well  as  the  yield;  and  satisfy  himself — this 
time  from  &  farmer's,  not  a  chemist's  standpoint. 

The  season  was  most  favorable  to  the  Popplein  Phosphate, 
as  can  be  seen  by  noticing  the  cases  reported,  where  the 
ammoniated  fertilizers  proved  too  strong  for  the  hot  season,  and 
burnt  the  crop. 

It  affords  me  pleasure  to  testify  to  the  perfect  courtesy, 
fairness  and  honesty  of  the  Popplein  Silicated  Phosphate  Co. 
in  all  their  correspondence  concerning  the  questions  under 
consideration  ;.  and  I  also  take  this  opportunity  to  publicly 
express  my  thanks,  and  the  thanks  of  the  Board  of  Agricul- 
ture, to  the  gentlemen  who  have  so  kindly  and  efficiently 
attended  to  the  practical  part  of  this  investigation. 

On  the  next  page  will  be  found  a  tabulated  statement  of 
the  results. 


TABULATED    STATEMENT. 


NAME   OF  FERTILIZER. 


Peruvian  Guano  No.  1,  Rectified, 

Peruvian  Guano,  No.  1  Guaranteed  (B) 
Peruvian  Guano,  No.  2  Rect'd  (Oneco) 

Peruvian  Guano,  No.  1  Lobos, 

Merry  man's  Arnmoniatcd   Dissolved 

Bone, . . 

Chappell's    Champion   Ammoniated 

Superphosphate, ..... 

Pacific  Guano, 

Popplein's  Silicated  Phosphate, 


72.34  per  ton 

77.94  " 

57.62  " 

55.20  "(*) 

48.56  M 

42.00  " 

39.70  " 

25.68  " 


69.00  per  ton. 

70.00  " 

51.00  " 

47.00  " 

45.00  " 

35.00  " 

40.00  " 

50.00  " 


EXPERIMENTER. 


Jas.  Norwood, 


J.  R.  Hutchins, . 


W.  F.  Stroud,. . . 

u  it 

C.W.Johnston,.. 

(<  a 

J.  B.  Mason, 

W.  J.  Newton, . . 


CROP. 


Irish  Potatoes, 


Oats, . 
<< 

(< 
Corn, 


Turnips, 


Cotton, 


Cotton, . 


Cotton, 


Cotton, 
Cotton, 


FERTILIZER. 


Peruv.  rectified,  . . 
"      guaranteed, 

"      Lobos, 

Merry  man, 

Popplein, .... 
Peruv.  rectified, . . 

Merryman, 

Popplein, . ; 

Peruv.  rectified,  .  . 
44      guaranteed, 

"       Lobos, 

Merry  man,. ....... 

Popplein, 

Not  fertilized, 

Peruv.  guaranteed, 

Merryman, 

Popplein, 

j  Popplein, 

(  Chappell's, 

|  Peruv.  Lobos. .  . 

(  Popplein,. 

f Peruv.  Lobos,. 

j  Chappell's, 

1  Popplein, 

i^Not  fertilized, . . 

j  Chappell's, 

(  Popplein 


Peruv.  No.  1, 

Merryman, ....... 

Popplein, 

Peruv.  No.  2, 

Pacific, 

Popplein, 

Per.  No.  1  (Lobos), 
Popplein, 


Stable  manure, 


LBS.  USED 
PER    ACRE. 


200 

300 

200 


300 


200 

50 

185 
250 


lbs. 


bs. 

bs. 
bs. 


bs. 
bs. 

bs. 

bs. 


Unknown. 


YIELD  PER 
ACRE. 


286  bush. 

297 

296 

313 

276 


39 
40 
23 

24 

18 

21 

16 

6 

693 

714 

651 

f982  lb 

975 

1410 

1087 

1330 

840 

732 

440 

810 

720 


1190 
1399 

941 
1090 

774 

750 
1025 

547 
1240 
1165 


*Oalculated  from  average  analysis. 
tSeed  Cotton. 
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THE  SUGAR  BEET  IN  NORTH  CAROLINA. 


Sugar,  in  the  form  with  which  we  are  most  familiar — 'the 
so-called  "Cane  Sugar" — has  been  known  and  used  from 
the  most  remote  ages  in  India  and  China.  The  very  name 
comes  down  to  us  through  the  Arabic  or  Persian  language. 
It  is  known  as  "  Sukkar"  in  Arabia  at  the  present  day.  The 
"Calamus,"  and  "Sweet  Reed"  of  the  Bible  are  also  sup- 
posed to  refer  to  the  Sugar  Cane. 

The  manufacture  of  Sugar  came  slowly  into  Europe,  en- 
tering by  way  of  Venice  in  the  10th  century.  Strabo,  Ar- 
rian,  Pliny  and  others  had  already  mentioned  in  their  his- 
torical accounts  of  the  nearer  Orient,  the  occurrence  of  a 
plant — undoubtedly  the  Cane — which  yielded  a  syrup  that 
was  eaten  as  honey  with  bread,  and  was  brought  originally 
from  India  and  Ethiopia. 

Pliny  says  further  that  it  was  called  "  Saccharum,"  and 
that  sometimes  when  allowed  to  flow  from  the  bruised  plant 
it  would  form  a  white  solid  substance  resembling  salt,  which 
was  used  as  a  medicine.  The  early  crusaders  found  the 
Syrians  indulging  in  a  sweet  juice  "  extracted  from  a  Cane 
which  they  broke  up  in  mortars,  and  sometimes  allowed  the 
extract  to  stand  in  the  sun  and  evaporate,  when  a  whitish 
substance  separated  out,  which  was  eaten  with  bread."  The 
crusaders  got  some  of  the  seed,  and  bringing  back  samples 
of  the  Cane,  they  introduced  its  cultivation  into  Rhodes, 
Sicily  and  Crete  in  the  9th  century.  Thus  spreading  from 
the  Levant  as  a  starting  point,  the  process  of  manufacture 
reached  Venice,  in  996,  Spain  and  Portugal  coming  next, 
and  finally  in  1319  Sugar  became  an  article  of  importation 
into  Great  Britain  in  considerable  quantity. 

It  is  by  no  means  improbable  that  the  Spaniards  found 
the  Sugar  Cane  already  growing,  when  they  discovered  the 
West  Indies;  at  any  rate,  with  their  wonderful  adaptability 
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of  soil  and  climate,  and  the  subsequent  introduction  of  slave 
labor,  they  soon  came  into  complete  control  of  the  sugar 
markets,  and  in  the  16th  century  India,  Europe,  and  the 
Mediterranean  Islands  were  driven  out  of  all  competition, 
and  their  manufactures  languished. 


There  are  three  chief  saccharine  substances,  differing 
slightly  in  chemical  composition,  which  are  more  or  less  fa- 
miliar to  us.  These  are  called  "  Cane  Sugar,"  "  Grape  Su- 
gar," and  "Milk  Sugar."  The  last  gives  to  milk  its  sweet 
taste,  and  is  found  only  in  that  animal  secretion,  of  which  it 
constitutes  from  3  to  10  per  cent.  It  is  made  from  whey,  on 
quite  a  large  scale  among  the  mountain  dairies  of  Switzer- 
land, and  finds  its  chief  use  as  a  vehicle  for  Homeopathic 
medicines,  and  in  some  localities  as  an  article  for  food.  It 
is  white,  hard,  and  brittle. 

Grape  Sugar,  called  also  "  Glucose,"  is  undoubtedly  the 
most  abundant  and  widely  distributed  in  nature  of  the 
three  forms  of  sugar.  It  gives  to  almost  all  fruits  their 
sweet  taste,  and  is  the  main  cause  of  the  sweetness  in  nearly 
all  our  cultivated  vegetables.  It  can  moreover  be  made  ar- 
tificially from  starch  by  a  very  simple  process,  and  yields 
readily  to  fermentation,  forming  Alcohol,  and  on  this  ac- 
count it  is  coming  more  and  more  into  demand  for  the  man- 
ufacture of  beers  and  alcoholic  liquors.  It  is  not  crystal- 
lizable. 

Cane  Sugar  is  to  every  one  a  familiar  friend,  and  needs 
no  description.  It  is  the  most  common  of  all  our  so-called 
luxuries ;  the  last  we  give  up  when  compelled  to  economize. 

It  is  claimed  by  some  political  economists  that  the  con- 
sumption of  Sugar  will  give  a  very  fair  idea  of  the  wealth 
and  prosperity  of  a  people.* 

Unlike  Grape  Sugar,  cane  Sugar  is  produced  by  compara- 


*In  1866,  at  the  close  of  the  war,  the  consumption  of  sugar  per  capita  in 
the  United  States  was  only  one-half  what  it  was  in  1876. 
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tively  few  plants  in  sufficient  quantity  to  render  its  extrac- 
tion profitable ;  the  Sugar  Cane,  Chinese  Cane  (or  Sorghum), 
the  Sugar  Maple,  a  few  species  of  Palm  and  the  Sugar  Beet 
being  the  only  members  of  the  vegetable  kingdom  from 
which  it  is  obtained  in  any  quantity.  Nor  can  it  be  made 
artificially.  Of  the  above  mentioned  sources  of  Cane  Sugar, 
Sugar  Cane  supplies  66  per  cent.,  Sugar  Beets  28  per  cent., 
the  Palms  5  per  cent.,  and  the  Maple  1  per  cent. 

In  the  Report  of  the  United  States  Commissioner  of  Agri- 
culture for  1876,  we  find  the  following  tables,  showing  the 
consumption,  source  and  cost  of  the  sugar  used  in  this 
country. 

SOURCE   AND   CONSUMPTION. 

The  commercial  estimate  of  the  supply  of  the  past  year 
is  as  follows : 

TONS. 

Cane  Sugar,  domestic  and  foreign, 638,369 

Cane  Sugar  received  on  the  Pacific  coast, 28,300 

Cane  Sugar  made  from  Molasses, 43,600 

Maple  Sugar, 13,000 

.Domestic  Beet,  Sorghum,  etc., 2,000 

Taken  for  consumption  in  1876, 725,269 

Taken  for  consumption  in  1875, 773,002 

On  the  basis  of  a  population  of  45,000,000,  the  consump- 
tion would  be  about  36  pounds  to  each  in  1876,  and  38  for 
the  population  in  1875.  The  sugar  supply  of  the  commer- 
cial world  in  1875  was  3,457,623  tons,  of  which  40  per  cent, 
was  Beet  Sugar  made  in  Europe.  Cuba  produced  one-third 
of  the  Cane  Sugar ;  the  other  West  India  Islands  and  Brazil, 
Java  and  Mauritius,  are  all  prominent  sources  of  supply. 
The  following  is  an  estimate  from  high  authority  of  the 
quantities  produced  of  both  kinds  in  1875: 


8S 


CANE   SUGAR. 

TONS. 

Cuba...... 700,000 

Porto  Rico,.. ,  80,000 

British,  Dutch,  and  Danish  West  Indies, 250,000 

Java, 200,000 

Brazil, 170,000 

Manilla,, 130,000 

China, 120,000 

Mauritius, 100,000 

Martinique  and  Guadaloupe,.. 100,000 

Louisiana, 75,000 

Peru, 50,000 

Egypt, 40,000 

Central  America  and  Mexico,. 40,000. 

Reunion,... 30,000 

British  India  and  Penang, 30,000 

Honolulu, 10,000 

Natal, .... 10,000 

Australia, 51,000 

Total  tons,. , 2,140,000 

BEET-ROOT   SUGAR. 

TONS. 

German  Empire,. 346,646 

France....... 462,259 

Russia  and  Poland,, 245,000 

Austria  and  Hungary, 153,922 

Belgium, 79,796 

Holland,  and  other  countries, 30,000 

Total  tons,.... 1,317,623 

COST. 

The  cost  of  these  sweets  is  a  serious  burden  upon  the 
country.     We  have  the  soil  to  produce  a  full  supply,  either 
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of  cane  or  beet  sugar  and  laborers  suffering  for  work,  and 
measures  should  be  taken  for  a  rapid  increase  of  home  pro- 
duction. The  details  of  the  cost  of  the  sugar  used  in  this 
country,  subject  to  a  slight  reduction  from  re-exportation, 
are  thus  given  in  the  statistics  of  the  customs  receipts : 

FISCAL   YEAR  FOR  1876. 

Sugar,  brown pounds,  1,414,254,663  $55,702  903 

Sugar,  refined pounds,              19,931  1,685 

Molasses gallons,       39,026,200  8,157,470 

Melada,  syrup,  &c pounds,       79702,878  2,415,995 

Candy,  &c pounds,              87,955  18,500 


$66,296,553 

Beside  the  cane  proper,  and  sugar  beet,  a  few  other  sources 
of  sugar  have  been  suggested  or  tried  in  this  country.  Among 
the  most  prominent  being  sorghum,  the  maple,  and  recently 
watermelons. 

SORGHUM. 

Quoting  again  from  the  report  of  the  Agricultural  Bu- 
reau for  1876: 

As  an  estimate  for  twenty-one  years  since  the  introduc- 
tion of  sorghum,  11,000,000  gallons  of  syrup  per  annum 
might  approximate  the  product.  At  an  average  value  of 
65  cents  (it  is  less  now)  the  value  of  the  annual  product 
would  be  $7,150,000.  The  sugar  of  sorghum  is  a  small  item, 
yet  in  fourteen  years,  in  Ohio  alone,  it  amounts  to  506,000 
lbs.  Including  sugar  and  forage,  the  annual  value  must  be 
not  less  than  .$8,000,000,  and  the  aggregate  value  $168,- 
000,000  since  its  introduction. 

MAPLE    SUGAR. 

This  industry  which  ir  of  less  importance  in  our  South- 
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"em  country,  is  nevertheless  of  considerable  value  to  the 
United  States.  The  total  amount  of  sugar  and  syrup  ob- 
tained from  this  source  in  1870  was  equivalent  to  about 
57,000,000  pounds  of  sugar,  which  at  10  cents  per  pound 
gives  a  total  value  of  $5,700,000. 

The  manufacture  of  sugar  from  watermelons  is  of  more 
interest  to  our  people  than  that  from  the  sugar  maple,  and 
we  shall  watch  with  interest  an  experiment  now  in  progress 
in  California.  A  stock  company,  with  a  capital  of  $2,000,- 
000,  is  about  commencing  operations,  and  though  chemists 
and  manufacturers  are  rather  doubtful  of  their  financial 
success,  they  enthusiastically  claim  that  they  can  obtain  10 
per  cent,  of  sugar  from  the  juice,  alcohol  from  the  pulp  and 
rind,  and  25  per  cent,  of  oil  for  table  use  from  the  seeds.* 

THE   SUGAR    BEET. 

Having  thus  briefly  examined  the  other  sources  of  cane 
sugar,  let  us  now  turn  to  the  Sugar  Beet. 

As  long  ago  as  1747  a  German  chemist  discovered  the 
presence  of  cane  sugar  in  the  white  and  red  beet,  and  in 
1796  the  first  factory  for  the  manufacture  of  beet  sugar  was 
established  in  Prussia.  The  great  cost  of  cane  sugar  made 
the  new  idea  of  obtaining  it  from  a  domestic  source,  exceed- 
ingly alluring.  The  experiment  spread  through  Europe, 
with  many  a  failure,  many  a  lesson  gained  through  the  loss 
of  enormous  fortunes  invested ;  now  taxed,  now  protected 
by  the  Governments,  with  constant  improvements  in  culti- 
vation and  machinery,  until  at  the  present  day  nearly  one- 
third  of  the  cane  sugar  used  by  the  civilized  world  is  ob- 
tained from  beets.  At  first  the  per  centage  of  crystallizable 
sugar  in  the  juice  of  beets  was  low,  and  only  with  improved 
means  of  cultivation,  the  results  of  many  experiments,  did 


*At  some  future  day  I  hope  to  be  able  to  make  some  experiments  with 
the  Sweet  Potato,  which  has  a  large  per  centage  of  grape  sugar  and  starch, 
and^may  yet  possibly  form  the  basis  of  a  large  industry  in  North  Carolina 
and  the  other  Southern  Stales. 
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the  French  and  German  agriculturists  learn  to  produce  a 
uniform  average  of  12  per  cent,  or  over. 

The  beet  is  a  natural  growth  in  several  localities,  abound- 
ing in  a  wild  state  on  the  Mediterranean  coast.  The  present 
varieties  of  sugar  beet  are  the  result  of  cultivation  and  hy- 
bridization. 

Before  speaking  of  the  results  of  our  experiments  in  this 
country  to  raise  the  beet  profitably,  I  have  deemed  it  best  to 
present  to  our  farmers  a  synopsis  of  the  results  obtained  by 
the  European  experimenters,  and  which  show  what  treat- 
ment the  beet  requires  from  the  cultivator  to  give  uniformly 
good  results.  This  information  is  clearly  and  concisely 
stated  in  Dr.  Stammer's  "  Lehrbuch  der  Zuckerindustrie," 
and  I  beg  to  be  allowed  to  give  a  somewhat  free  translation 
of  the  valuable  chapter  on  the 

CULTIVATION   OF   THE   BEET. 

1.  The  Soil — Although  neither  by  chemical  analysis  nor 
by  examination  of  the  physical  properties,  can  we  tell  in 
every  .case  that  a  certain  soil  will  or  will  not  grow  the  beet 
successfully,  yet  experience  has  shown  that,  in  general,  suc- 
cessful culture  requires  a  soil  loose;  deep,  rather  more  rich  in 
humus ;  more  loamy  and  limey  than  sandy  ;  with  porous  sub-soil, 
and  a  warm,  sunny  exposure.  Of  course,  not  deficient  in  any  of 
the  necessary  ingredients  of  plant  food,  which  may  easily 
be  the  case,  when  the  potash  and  phosphoric  acid  have  been 
too  largely  drawn  upon. 

The  recognition  of  a  suitable  soil  for  sugar  beets  presents 
greater  difficulties  than  for  many  other  plants,  for  they  obtain 
most  of  their  indispensable  nutriment,  by  means  of  their 
long  root,  from  the  sub-soil,  and  the  composition  of  this  sub- 
soil is  therefore  of  immense  importance.  It  is  on  this  ac- 
count that  the  experiments  hitherto,  with  superficial  ma- 
nuring, have  yielded  no  uniform  results.  We  manure  that 
portion  of  the  soil,  to  be  sure,  from  which  the  growing  beet 
does  long  derive  nourishment,  but  not  that  portion  whence 
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the  plant  obtains  its  food  during  the  all  important  period  of 
the  formation  of  sugar.  And  the  chemical  means  of  send- 
ing the  manures  down  into  the  sub-soil  (viz:  by  admixture 
of  chloride  of  sodium),  are  by  no  means  so  certain  in  their 
application  that  we  can  trust  confidently  that  invariable  re- 
sults will  follow  every  such  experiment. 

On  the  other  hand,  and  in  perfect  accord  with  this,  deep 
plowing  (subsoiling)  has  given  the  best  and  surest  results  in 
beet  culture;  and  all  observations  upon  the  happy  influence 
of  the  steam  plow  upon  the  beet  crop,  without  exception  (if 
we  look  at  them  in  the  proper  light),  may  be  referred  back 
to  this  cause,  deep  plowing. 

From  this  standpoint,  all  those  efforts  which  have  for  their  aim 
the  improving  of  the  sub-soil  by  mechanical,  as  well  as  by  chemical 
means,  are  the  most  important  in  beet  cultivation.  In  other 
words,  on  one  hand  the  deeper  cultivation  of  the  ground; 
on  the  other,  the  sub-soiling  ['  unter  grunddungung/  (ma- 
nuring the  subsoil.)] 

Chemical  analysis  of  that  portion  of  the  soil  which  we  are 
accustomed  to  call  the  sub-soil  ('  acker-krum')  with  a  view 
to  the  cultivation  of  sugar  beets,  save  in  exceptional  cases,  is 
of  little  or  no  importance  or  use.  And  as  far  as  the  physi- 
cal properties  are  concerned,  experiment  is  always  the  best 
means  of  ascertaining  whether  a  soil  is  suited  for  beet  culture  or 
not.  Of  course,  such  soils  as  do  not  meet  the  general  require- 
ments mentioned  above  are  out  of  the  question;  for  exam- 
ple, such  as  are  too  sandy,  wet  or  stony.  And  on  the  other 
hand,  those  soils  which,  from  their  origin  would  be  ex- 
pected to  possess  those  elements  of  plant  food  most  abundant 
in  the  ash  of  the  beet,  will  more  probably  show  a  better 
adaptability  for  beet  culture.  We  should  not,  however, 
draw  too  hasty  conclusions  from  the  result  of  a  single  ex- 
periment. The  work  expended  upon  the  soil  becomes  per- 
ceptible only  by  degrees,  hence  a  field  only  becomes  a  good 
beet-growing  field  by  degrees. 
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MANURING. 


2.  Manuring  should  always,  first  of  all,  give  back  to  the 
ground  what  the  harvest  has  removed  from  it,  and  not  only 
the  mineral  (inorganic)  constituents,  but  also  the  nitrogen. 
Nothing  is  surer  than  that  a  soil  to  which  a  full  return  of  plant 
food  is  not  made,  loses  by  degrees  its  power  to  produce  the  crop  re- 
quired in  normal  quantity  and  composition.  The  experimental 
cultivation  of  the  beet  with  artificially  prepared  fertilizing 
liquids  has  been  much  less  pursued  than  with  other  plants, 
and  therefore  the  relation  between  the  composition  of  these 
liquids  and  the  development  of  the  beet  is  not  yet  deter- 
mined. We  lack  also  the  basis  upon  which  to  predicate  the 
direct  action  of  manures  upon  the  beet.  Here  lies  the  diffi- 
culty, above  indicated,  of  applying  the  manurial  substances 
to  that  layer  of  the  soil  whence  the  beet  principally  derives 
its  nourishment.  Hence  in  the  present  state  of  our  knowl- 
edge and  of  our  fertilizers,  the  object  of  our  fertilization  can 
be  nothing  more  than  the  retaining  in  good  condition  of  a  soil 
which  is  already  suitable  for  beet  culture. 

After  the  above  remarks,  it  will  not  be  thought  astonish- 
ing when  we  say  that  all  the  laborious  and  painstaking  ex- 
periments with  the  manuring  and  culture  of  beets  have  as 
yet  given  no  results  uniform  and  everywhere  applicable. 
Such  results  we  can  only  expect  from  a  study  of  those  laws 
which  may  be  deduced  from  the  artificial  cultivation  of  the 
beet  in  special  liquids. 

And  yet  it  is  in  no  contradiction  of  these  facts  when  we 
advise  the  beet  culturist  to  keep  up  constant  experiments 
with  fertilizers  upon  different  soils.  It  is  in  such  cases  only 
necessary  to  determine  the  particular  form  and  quantity  of 
manure  which  under  the  peculiar  local  conditions  gives  the 
best  returns.  And  in  many  cases  some  particular  form  of 
manure  will  prove  the  best,  but  the  power  to  produce  a  safe 
and  invariable  influence  upon  the  crop  will  only  seldom  be 
attained.  The  effects  of  those  factors  over  which  we  have 
no  power,  climate  and  weather,  are  of  infinitely  greater  in- 
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fluence  than  the  small  alterations  which  we  can  produce  by 
the  augmentation,  deterioration,  or  maintenance  of  good 
condition  of  soil  within  the  circumscribed  limits  of  artificial 
fertilization. 

"  Experience  has  taught  that  those  beets  which  are  raised 
upon  fields  manured  with  fresh  (especially  stable)  manure, 
are  less  suited  for  manufacturing  purposes.  On  this  account 
the  rule  has  long  been  established  that  the  manure  should 
not  be  applied  directly  to  the  beets,  but  to  some  other  pre- 
vious crop,  or  that  beets  should  be  cultivated  as  the  second 
or  third  in  a  series  of  rotation.  Unfortunately,  this  rule, 
most  important  to  the  manufacturer,  was  not  so  generally  ob- 
served, in  earlier  times  as  it  should  have  been,  so  that  very 
often  on  account  of  heavy  manuring  large  crops  were  ob- 
tained, but  at  the  expense  of  the  sugar,  or  quality  of  the  juice. 

This  rule  is  especially  applicable  to  stable  manure,  and 
that  from  cess-pools  ;  less  so  to  the  so-called  "  artificial  fer- 
lilizers"  which,  when  they  are  not  employed  directly  in  too 
grea  t  quantities,  are  followed  by  fewer  injurious  effects. 

The  principal  constituents  which  must  be  taken  into  ac- 
count in  reckoning  the  addition  to  and  removal  of  plant 
food  from  the  soil  by  beets,  are  Potash,  Phosphoric  Acid, 
Magnesia  and  Nitrogen.  As  the  amount  harvested  differs 
with  the  soil  and  other  circumstances,  we  will  therefore  em- 
ploy for  our  calculations  following,  the  mean  proportion 
of  these  four  substances  present  in  1,000  lbs.  of  beets  and 
beet  tops,  as  determined  by  analysis  : 

r— 1,000  lbs.  of , 

Boots  Leaves 

contain  : 

Potash...... 3.9  lbs.  6.5  lbs. 

Phosphoric  Acid, 0.8    "  1.3    " 

Magnesia, 0.5    "  2.7    " 

Nitrogen, 1.6    "  3.0    " 

Ash, 7.1    "  18.1    " 


95 


We  see  from  this  table,  by  noticing  the  proportion  be- 
tween roots  and  leaves,  that  the  removal  from  the  soil  by 
the  leaves  is  so  considerable  that  it  should  receive  quite 
especial  consideration  in  the  calculation,  when  the  tops  are 
not  returned  to  the  field  immediately  after  the  harvest. 
The  latter  proceeding  is  to  be  urged  all  the  more,  since  on 
most  beet  farms  there  is  a  deficiency  of  fodder,  and  it  is  a 
temptation  to  replace  the  loss  in  fodder  by  feeding  the  tops. 
From  this  standpoint,  the  widespread  custom  of  paying  for 
pulling  the  beets  by  giving  the  tops  to  the  laborer  for  his 
work,  is  an  evil  which  should  be  striven  against.  It  is  pretty 
certain  that  a  full  compensation  to  fields  so  treated  cam/hot  be 
effected. 

The  removal  of  potash  can  be  easily  reckoned,  as  in  the 
following  illustration,  for  example,  and  thereby  we  can 
show  what  return  of  potash  is  needed,  if  the  field  is  to  con- 
tinue  to  produce  plants  containing  potash.  In  one  distil- 
lery in  France,  which  is,  to  be  sure,  rather  exceptional  in 
the  enormous  business  it  does,  over  82,000  lbs.  of  molasses 
per  day  are  converted  into  alcohol,  equivalent  to  the  yearly 
harvest  of  79,000  acres  of  beets  The  residue  from  this  mo- 
lasses is  worked  up  into  potash  and  soda  salts.  These  salts 
were  originally  extracted  from  the  soil  in  minute  quan- 
tities, little  by  little,  by  the  long  and  tedious  processes  of 
vegetation ;  processes  artificially  inimitable.  They  are  ex- 
clusively used  in  chemical  industries,  and  not  returned  to 
the  soil. 

If  we  calculate  the  amount  of  potash  which  is  removed 
from  79,000  acres  in  the  molasses,  and  add  to  it  besides  that 
removed  with  the  raw  sugar,  we  find  it  reaches  at  least 
28,000  cwt.  per  year,  for  which  compensation  must  be  made. 
*  *  *  *  ^s  in  this  case  only  the  potash  is  considered 
which  was  obtained  in  the  final  product,  these  figures  are 
much  below  the  reality ;  really  deceptive  in  fact,  when  we 
think  of  what  is  lost  by  imperfect  extraction,  and  left  in  the 
press  cake,  &c,  &c. 

In  this  way  should  every  farmer  calculate,  in  order  lo  find  out 
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whether  there  is  danger,  either  in  the  near  or  distant  future,  that 
his  land  should  become  poor  in  potash.  That  such  a  result  will 
happen  is  certain,  even  though  a  particularly  bountiful  supply  of 
potash  in  the  soil  may  put  it  of  for  some  time. 

The  form  in  which  the  above  mentioned  plant  constitu- 
ents should  be  returned  to  the  soil  is  fixed,  as  far  as  the  phos- 
phoric acid  and  magnesia  are  concerned ;  partly  also  for  the 
nitrogen.  Super  phosphates,  with  more  or  less  accompany- 
ing nitrogen  (naturally  present  or  added)  may  always  be 
used.  The  magnesia  may  come  from  the  waste  material 
of  sugar  manufacture,  with  which  direct  investigation  has 
shown  it  is  nearly  all  returned  to  the  soil,  although  the  state 
of  sub-division  does  not  insure  entirely  even  distribution. 
This  latter  defect  ma}^  be  partly  remedied  by  cutting  up  or 
composting.  It  is  to  be  recommended  from  time  to  time  to 
make  calculations  based  on  analysis  of  the  manurial  sub- 
stances employed,  so  as  to  ascertain  the  amount  of  phos- 
phoric acid,  and  especially  magnesia,  added  to  the  soil.  For 
these  last  two  substances  this  (calculation)  is  easily  made. 
More  difficult  is  the  question  of  the  potash  which  has  been 
removed  by  the  crop.  Manuring  with  potash  salts  is  fre- 
quently undervalued,  and  undoubtedly  because  large  and 
tangible  results  were  expected  which  failed  to  appear,  while 
the  chief  end  of  potash  manures  is  neither  in  augmenting  nor 
bettering  the  crop,  but  in  causing  it  to  hold  its  own.  This  re  - 
suit  is  especially  noticeable  from  the  fact  that  no  diminu- 
tion takes  place  in  the  yield,  which  would  certainly  be  the 
case  in  a  greater  or  less  number  of  years  if  the  compensa- 
tion was  not  complete.         *         *         *  *         * 

A  further  consideration,  and  such  an  one  as  would  greatly 
modify  the  results,  lies  in  the  form  of  the  potash  compound 
employed.  There  is  no  other  point  on  which  the  opinions 
of  practical  men  so  much  differ  as  in  this,  and  continually 
are  new  compounds  declared  to  be  the  best.  None  of  the 
potash  salts  from  natural  deposits  possess  any  peculiar  merit 
above  the  others  But  those  having  an  admixture  of  organic 
mttaer  seem  to  me  to  be  preferable.     *     *     *     *     For  this 
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purpose,  that  potash  coming  from  the  beet  itself — the  residue 
rich  in  lime,  the  molasses,  &c. — is  most  valuable,  and  should 
be  returned  to  the  field  when  possible.  One  should  not  be- 
lieve, however,  that  potash  sufficient  for  the  development  of 
the  plant  has  been  added,  when  the  molasses  and  other 
waste  products  of  the  beet  harvest  have  been  returned  to 
the  field.  Without  taking  into  consideration  the  leaves, 
which  may  have  been  left  upon  the  field,  a  very  large 
amount  of  potash  is  still  necessary,  and  the  molasses  alone 
does  not  restore  the  amount  needed  by  a  good  deal,  as  an 
easy  calculation  will  show.  In  manufactories  where  raw 
sugar  is  sold,  much  potash  is  disposed  of  with  the  sugar,  and 
in  all  manufactories  the  waste  water  always  carries  off  potash 
compounds,  and  although  in  comparatively  small  amounts,, 
yet  in  sufficient  quantity  to  account  for  the  difference  be- 
tween the  amount  of  potash  found  in  the  beet,  and  in  the- 
molasses.  This  is  no  theoretical  consideration,  but  one 
founded  upon  exact  comparative  analyses. 

There  are  however  large  tracts  of  beet  growing  country, 
where,  on  account  of  the  present  state  of  things,  or  owing 
to  their  locality,  this  style  of  manuring  (with  beet  refuse)  is 
difficult  or  impossible.  For  such,  as  also  for  the  ever  present 
deficit  above  mentioned,  we  are  thrown  back  upon  the  "  Pot- 
ash salts,"  and  this  must  be  the  case  on  many  farms,  till  an 
easier  method  of  manuring  with  beet  refuse  [press  cake]  is 
discovered.  Without  allowing  myself  to  go  into  the  question. 
as  to  which  is  the  best  Potash  salt,  and  why  such  dissimilar 
results  from  manuring  are  observed,  I  will  nevertheless 
point  out  the  fact  that  the  universally  good  results  which, 
follow  the  manuring  with  beet  refuse  [press  cake]  will  serve 
as  a  kind  of  guide  board  for  us ;  that  is,  that  the  present 
method  of  applying  the  Potash  salts  broadcast  over  the 
field  should  be  supplanted  by  another,  viz :  dissolving  the  salt 
in  liquids  which  are  rich  in  organic  matter. 

We  should  certainly  expect  that  a  solution  of  the  Potash 
salt  in  the  urine  from  the  stalls  and  stables  for  example, 
would  insure  a  very  equal  distribution  of  the  Potash  in  the 
7 


98 

soil,  and  in  fact  in  a  form  better  suited  to  the  assimilative 
powers  of  the  plant,  than  scattering  about  small  crystals  of 
an  inorganic  Potash  compound.  Naturally,  this  same  result 
may  be  reached  in  other  ways,  as  for  example,  by  mixing  a 
concentrated  water  solution  with  the  other  manure,  or  with 
the  compost  heap,  and  applying  to  the  field  the  manure  thus 
enriched  with  Potash.  Experience  and  personal  experi- 
ment will  point  out  the  preferable  way. 

The  advantages  of  such  mixing  of  Potash  salts  with  the 
stable  liquids  (often  accomplished  by  farmers  by  strewing 
the  Potash  salt  about  the  stalls)  are  thus  enumerated  by 
Frank : 

1st.  The  sulphate  of  magnesia  contained  in  the  Potash  salts 
holds  (retains)  the  Ammonia  and  Phosphoric  Acid.  2d. 
The  too  rapid  fermentation  of  the  urine  is  prevented.  3rd. 
The  prevention  of  the  loss  of  Ammonia,  and  too  rapid  fer- 
mentation make  the  manure  sweeter  and  more  healthv. 
4th.  The  tediousness  of  scattering  broadcast  is  obviated,  and 
a  much  better  subdivision  and  distribution  upon  the  field 
are  obtained.  5th.  The  cost  of  manuring  with  Potash  is 
thus  lessened,  as  the  cheaper  Potash  salts,  on  account  of  the 
magnesia  they  contain,  are  better  for  dissolving  in  this  man- 
ner. 6th.  The  expense  for  Plaster,  which  otherwise  would 
have  to  be  employed,  is  obviated.  [Dr.  Stammer  here  goes  on 
to  prove  the  value  of  the  sugar  beet  refuse,  and  gives  the  three 
methods  of  applying  it  usually  employed,  viz:  leading  the 
liquids  in  pipes  to  the  field  from  a  reservoir,  carrying  it 
there  in  barrels,  etc.,  or  burning  it  and  then  applying  the 
ashes.  The  first  is  too  expensive  for  general  use,  and  the 
latter  causes  a  loss  in  nitrogen.     A.  P.  L.]        *        *       * 

If  we  ask  what  quantity  of  the  above  recommended  ma- 
nures should  be  used,  surely  no  farmer  would  expect  a  spe- 
cial, universally  applicable  answer,  and  I  will  only  recall 
the  general  rule,  that  it  is  .always  desirable,  if  not  actually  neces- 
sary, to  restore  to  a  field  all  the  mineral  elements  of  plant  food,  and 
from  two  to  three  times  the  amount  of  Ammonia  removed  by  the 
.crop.     I  will  further  remark  that  an  excessive  application  of 
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Potash  and  Phosphoric  Acid  (the  cost  of  Ammonia  will  in- 
sure that  the  above  given  proportion  is  not  exceeded,)  has 
no  injurious  effect  upon  the  beet,  at  least  not  within  the 
limits  caused  by  errors  in  calculation,  or  mistakes  in  prac- 
tice. On  the  other  hand  writers  are  beginning  to  agree  that 
excessive  application  will  not  increase  the  yield  in  the  same 
proportion.         ****** 

*  *  *         In  speaking  of  the  purely  agricul- 

tural part  of  the  work  of  sugar  beet  culture,  I  will  only 
point  out  the  importance,  the  necessity  of  deep  cultivation, 
and  though  the  subsoil,  according  to  its  character,  need  not 
always  be  turned  up,  it  must  be  pulverized  and  drained  as 
well  as  possible — an  axiom  which  cultivation  by  steam  has 
fixed  beyond  a  doubt         ****** 

I  think  I  can  not  better  close  this  short  consideration  of 
the  most  important  points  in  the  development  of  the  beet, 
than  by  giving  the  most  important  rules  in  a  brief  and  con- 
cise form : 

1.  Be  exceedingly  careful  in  choosing  your  land  and  your 
seed. 

2.  Spare  no  pains  in  applying  the  manure.  For  this  pur- 
pose take  into  consideration,  not  only  the  debtor  and  credit 
sides  of  the  yield  of  the  field,  but  also  the  compensation  that 
the  ground  requires  for  the  constituents  removed  by  the  har- 
vest, and  their  proper  return  in  manure. 

3.  A  rotation  of  crops  must  be  observed,  and  such  fields 
kept  out  of  the  number  used  for  beets,  which  show  their  un- 
suitableness  for  beet  culture. 

4.  Beet  culture  must  not  be  on  too  large  a  scale,  when  one 
wishes  larger  harvests  and  good  beets,  and  larger  rather 
than  smaller  harvests  of  grain,  than  he  obtained  before  go- 
ing into  the  beet  culture. 

5.  The  preparation  of  the  soil  must  take  place  at  the 
proper  time,  in  a  proper  way,  and  with  proper  tools. 

6.  The  seed  should  be  sown  as  early  as  the  state  of  the 
ground  and  the  climate  will  allow. 

7.  Be  not  too  tardy  in  pulling  up  the  beets. 
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8.  The  hoe  should  be  used  as  often  and  as  much  as  possible, 

9.  The  harvest  must  not  be  put  off.    *         *         *         * 

10.  Never  cease  to  observe  and  learn. 

11.  Protect  the  birds,  which  destroy  the  hurtful  insects, 
and  wage  against  their  enemies  a  ceaseless  warfare. 

This  excellent  advice  of  Dr.  Stammer,  embodying  the 
experience  of  French  and  German  agriculturists,  contains 
much  by  which  we  may  profit,  not  only  in  our  experiments 
with  the  beet,  but  also  in  our  general  farming. 

As  before  said,  the  cultivation  of  the  sugar  beet  has  spread 
to  all  parts  of  Europe,  and.  but  slight  trouble  seems  to  have 
arisen  on  account  of  the  difference  of  climate,  for  we  find 
the  beet  growing  and  manufactories  running  in  Russia,  Swe- 
den, Bohemia,  Austria,  France,  Germany,  Holland,  Bel- 
gium, etc.,  etc. 

In  this  country,  nearly  every  one  of  the  Northern  States 
and  many  of  the  Western  have  made  greater  or  less  experi- 
ments on  growing  the  beet,  and  have  usually  stopped  there. 
In  many  instances  a  fair  per  centage  of  sugar  was  found  in 
the  juice,  even  Canada  comparing  very  favorably  with  the 
old  world  in  that  respect. 

It  was  without  doubt  an  easy  conclusion  to  reach  that 
somewhere  within  the  ample  borders  of  the  "  Old  North 
State  "  the  sugar  beet— or  indeed  almost  any  other  plant — ■ 
might  find  itself  at  borne,  and  prosper,  embracing  as  she 
does,  nearly  every  variety  of  climate,  an  infinite  diversity 
of  soil,  with  an  average  temperature  corresponding  with 
that  of  the  best  beet  growing  portions  of  Europe. 

These  and  other  natural  advantages,  together  with  the 
results  of  a  small  experiment  made  in  Wake  county  in  1876, 
induced  the  Department  of  Agriculture  to  institute  the 
experiment  on  a  broader  field,  and  with  this  end  in  view, 
they  procured  from  a  reliable  source  a  quantity  of  seed 
of  two  kinds:  the  French  or  "  Vilmorin,"  and  the  Silesian 
or  "Imperial."  These  seeds  were  sent  out  to  one  hundred 
prominent  farmers,  in  thirty-four  counties,  embracing  nearly 
every  variety  of  soil  and  climate  represented  in  the  State. 
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ANALYSIS  OF  BEETS- 


In  each  case  I  have  determined  : 

(1.)  The  weight  of  the  beets. 

(2.)  Specific  gravity  of  the  juice. 

(3.)  Water  in  the  juice. 

(4.)  Cane  sugar  in  the  juice. 

(5.)  Substances  in  juice  other  than  cane  sugar  (by  dif- 
ference.) 

The  beets  were  carefully  cleansed,  by  brushing  and  rub- 
bing, without  washing,  and  grated  by  hand  on  a  large  tin 
grater.  The  pulp  was  subjected  to  pressure  in  thick  cloths 
and  in  an  iron  screw  press. 

The  method  of  analysis  was,  briefly,  as  follows :  The  water 
was  determined  in  the  usual  way,  by  heating  a  certain  por- 
tion, mixed  with  a  weighed  amount  of  pure,  dry  sand,  at 
212°  F.  until  the  weight  remained  constant- 

The  sugar  was  determined  in  an  accurately  measured  por- 
tion of  the  juice  by  means  of  an  excellent  polariscope. 

The  determinations  were  duplicated  in  almost  every  case, 
and  the  figures  given  are  the  average  of  all  observations. 

The  detailed  analyses  and  methods  of  cultivation  in  each 
case  have  been  given  in  the  report  published  last  year.  It 
will  suffice  at  present  to  tabulate  the  results: 

PRODUCT    OW    1L.&V7. 


PER  CENT. 

PER  CENT 

WHERE    RAISED. 

OF 

WHERE  RAISED. 

OP 

SUGAR. 

SUGAR. 

Faison,  Duplin  County, 

6.44 

Chapel  Hill,  Orange  Co. 

3.35 

Morehead  City,  Carteret  Co. 

5.12 

Lockville,  Chatham     " 

5.51 

Hillsboro,  Orange              " 

10.24 

it                   i«        (< 

10.82 

Chapel  Hill,     " 

4.55 

<  c                             ic            a 

5.27 

Wadesboro,  Ansoa 

4.30 

Endor  Furnace,  "        '-■ 

5.27 

Raleigh,  Wake                   " 

4  55 

Lockville,           "        " 

11.22    . 

Forest ville,  Wake  •          " 

6.97 

t  f                                    (t              (( 

7.14 

Tarboro',  Edgecombe       " 

6.30 

c<                                     <<              « 

5.96 

Raleigh,  Wake                   " 

10.97 

Concord,  Cabarrus      " 

5.50 

Oxford,  Granville              " 

11.37 

Chapel  Hill,  Orange    " 

7.61 

Morganton,  Burke             " 

5.91 
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PRODUCT    OF    1878. 


PER  CENT. 

perc'nt. 

WHERE  BAISED. 

OF 

WHERE  RAISED. 

OP 

SUGAR. 

3.83 

SUGAR. 

Hillsboro',  Orange   County, 

Jerusalem,  Rowan   Co. 

392 

a                       it                         t< 

8.19 

,  Chatham  " 

8.30 

Winton,  Rowan                " 

2.23 

Winton,  Rowan           " 

6.39 

it            («                     (< 

2.13 

Tarboro',  Edgecombe  " 

4.06 

Raleigh,  Wake                  " 

4.69 

(C                               ((                       u 

4.17 

Faison,  Duplin                  si 

6.59 

it                     (<               (I 

2.57 

Forestville,  Wake           " 

3.04 

Chapel  Hill,  Orange    " 

4.35 

(<                 (<              (« 

4.79 

((              t<                          (4               '< 

5.49 

Gary, 

10  41 

c<          a                  a          (( 

3.35 

Newton,  Catawba 

7.46 

11.70 

Raleigh,  Wake                  " 

7.05 

Cullowhee,  Jackspn    " 

4.29 

Chapel  Hill,  Orange        '* 

5.93 

Salisbury,  Rowan        " 

1.84 

it               <«                  c<                  a 

i  5.88 

Lockville,  Chatham     " 

4.78 

a               U                  c.i                  a 

3.40 

cc                      i«                 <*_ 

2.56 

Currituck  C.  H. ,  Currit'k  ' ' 

8. 07 

a                      it                ti 

4.93 

2.24 
3.11 

4.26 

Greensboro'  Guilford       " 

6.60 

Hyde 

2.38 

it                    ft               it 

1.28 

Louisburg,  Franklin        " 

5  02 

CONCLUSION. 


While  some  of  the  lots  analyzed  showed  a  very  low  per 
centage  of  sugar,  there  are,  on  the  other  hand,  twenty  over 
six  per  cent,  viz  : 


WHERE   RAISED. 


Cumberland  County, 

Oxford, , 

Egypt, 

Raleigh, 

Lockville 

Cary, 

Hillsboro', 

Chatham  County,. . . 

Hillsboro', 

Currituck  C.  H., 


per  c'nt. 
op 

SUGAR. 


11.70 

11.37 

11.22 

10.97 

10.82 

10.41 

10.24 

8.30 

8.19 

8.07 


WHERE  RAISED. 


Chapel  Hill, 
Newton,  . .  . 
Lockville, . . 
Raleigh, 
Forestville, . 
Lockville, . . 
Faison,. . . 
Faison,  .  . 
Winton,. . . . 
Tarboro',. . . 


PER  CENT. 

OF 

SUGAR. 


7.61 
7.46 
7.14 
7.05 
6.97 
6.60 
6.59 
6.44 
6.39 
6  30 


The  lots  above  reported  for  1878  had  to  contend  with  a 
remarkably  unfavorable  season,  the  months  of  June  and 
July  being  very  unusually  dry,  followed  by  a  very  wet  August. 

Most  of  the  samples  sent  were  pulled  in  September  or 
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October,  and  in  nearly  every  case  the  "  second  growth,"  at 
the  expense  of  the  saccharine  matter  of  the  plant,  had  taken 
place.  Samples  grown  in  portions  of  Orange  county  lost 
their  first  leaves  entirely  in  July,  and  in  August  a  vigorous 
new  growth  began.  This  fact  was  noticed  by  Mr.  James 
Norwood,  of  Hillsboro,  among  others,  and  he  sent  samples 
gathered  in  August  and  others  gathered  in  September,  both 
from  the  same  field.     The  results  were  as  follows : 

SUGAR  IN  JUICE. 

Sample  taken  in  August, 8.19  per  cent. 

"       "   September, 3.83 

There  is  no  doubt  that  if  the  beets  had  been  pulled  in  July 
there  would  have  been  a  better  showing  still.  The  experi- 
ence, as  reported  by  the  experimenters  for  1878,  is  about  the 
same  as  has  already  appeared  in  the  published  results  of 
the  test  for  1877.  Both  are  very  instructive,  but  space  will 
not  allow  their  being  incorporated  in  the  present  report. 
Enough  has  resulted  from  our  N.  C.  experiments  with  the 
sugar  beet  to  convince  me  that  the  beet  can  be  grown  suc- 
cessfully in  this  State,  not  only  as  a  feeding  material,  but 
also  for  sugar.  But  with  our  climate,  so  liable  to  sudden 
changes — to  excessive  wet,  followed  by  excessive  drought 
in  the  same  season — in  no  two  years  can  the  beet  be  safely  gath- 
ered at  the  same  time,  but  the  juice  should  be  tested  from  week  to 
week,  and  thus  allow  the  polar iscope  to  indicate  the  proper  time  to 
harvest. 

The  progress  of  the  beet  industry  in  this  country,  during 
1878,  was  marked  with  no  especially  interesting  event,  ex- 
cept the  practical  experiment  in  Maine,  sugar  having  been 
manufactured  profitably  in  Portland  out  of  beets  raised  in 
the  State. 
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ANALYSES  OF  PINE  STRAW. 


The  following  extract  from  a  letter  received  will  explain 
itself.  The  analyses  desired  were  the  more  readily  under- 
taken as,  so  far  as  could  be  ascertained,  there  had  never  been 
published  any  analyses  of  the  two  species  of  pine  indicated  : 

"  There  has  been  a  contention  among  our  farmers  (of  Rob- 
eson Co.)  as  to  which  is  better  for  fertilizing  purposes,  the 
"Long  Leaf"  or  "Short  Leaf"  pine  straw.  Will  you  please 
send  directions  for  taking  samples,  and  analyze  them,  when 
sent,  reporting  their  fertilizing  properties,  &c.  ?  " 

A.  D.  McCallum. 

Acting  on  instructions,  Mr.  McCallum  forwarded  the  two 
varieties  of  straw,  accompanied  by  the  cones  ("burrs"),  and 
branches  of  each  tree.  A  careful  examination  showed  the 
specimens  to  be  from  the  two  varieties  : 
Pinus  dustralis  ("Long  Leaf  **),  and  Pinustoeda  ("Short  Leaf  "). 
The  term  "  Long  Leaf"  is  generally  used  in  North  Caro- 
lina to  distinguish  but  one  species  (the  one  above  noted,) 
the  turpentine  pine  of  so  much  value  to  our  State.  This 
tree  extends  from  lower  south-eastern  Virginia  to  Florida, 
being  nearly  confined  to  the  tide-water  belt.  It  grows  in 
sandy  soil  and  often  attains  a  height  of  seventy  feet.  The 
wood  is  remarkably  durable.  The  leaves  are  from  ten  to 
fifteen  inches  long,  and  cluster  at  the  end  like  a  broom. 
The  cones  are  often  eight  inches  long.  Leaving  out  the 
great  value  of  this  tree  in  naval  and  common  architecture, 
we  still  find  it  of  immense  value  on  account  of  its  turpen- 
tine products.  And  just  here  it  may  be  well  to  correct  once 
more  the  error  into  which  many  of  our  Northern  friends, 
and  not  a  few  writers  who  ought  to  know  better,  have  so 
often  fallen.  We  all  remember  the  old  geography  which 
used  to  tell  us  that  "  the  products  of  North  Carolina  aretar? 
pitch  and  turpentine,"  illustrated  by  a  picture  representing 
a  turpentine  orchard.     At  one  tree  a  big  African    stands 
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with  an  auger.  From  another  the  turpentine  is  flowing  out 
of  a  spout,  like  maple  sap,into  a  bucket,  while  a  line  of  darkies 
are  coming  and  going  with  buckets  on  their  heads,  as  if  to  a 
town  pump  at  mid-day  !  An  auihority  on  North  Carolina 
describes  the  process  concisely  as  follows  : 

"  The  turpentine  is  procured  by  cutting  boxes  or  pockets 
in  the  trees  near  the  ground,  with  a  long  narrow-bladed 
axe  made  for  the  purpose.  These  boxes  hold  from  one  to  three 
pints  and  are  made  with  the  lip  horizontal,  the  upper  part 
arched  and  the  bottom  three  or  four  inches  below  the  lip. 
From  one  to  three  boxes  are  made  in  each  tree  according  to 
its  size.  The  sap  runs  only  in  warm  weather.  The  boxes  are 
cut  from  November  to  March,  one  man  cutting  from  fifty  to 
one  hundred  per  day.  The  sap  begins  to  flow  freely  about 
the  middle  of  March,  and  is  collected  from  the  boxes,  by  means  of 
a  peculiar  ladle,  and  deposited  in  barrels.  The  sap  soon  con- 
geals so  as  partially  to  close  the  cellular  tissues  of  the  wood, 
so  that,  in  order  to  renew  the  flow,  new  surface  must  be  ex- 
posed once  in  eight  or  ten  days,  which  is  done  by  taking  off 
a  thin  shaving  from  above  the  box.  This  hacking  process 
is  carried  on  from  year  to  year,  until  in  some  of  the  old 
pineries  the  axe-marks  are  extended  so  high  up  the  trunks 
that  ladders  are  used  in  the  further  scarrifications.  When 
the  trees  are  so  extensively  hacked,  a  large  portion  of  the  sap 
congeals  before  reaching  the  boxes,  and  adheres  to  the  trees. 
This  gum  is  occasionally  scraped  off  and  put  into  barrels, 
and  is  known  in  the  market  as  "scrape,"  being  of  an  infe- 
rior quality  and  worth  only  half  as  much  as  that  taken  from 
the  boxes,  which  is  called  '  dip'." 

Turpentine  is  the  sap  in  its  natural  state  as  it  flows  from 
the  tree.  Tar  is  made  by  burning  the  dead  limbs  and  wood 
in  kilns.  Pitch-is  tar  reduced  about  one  half  by  evaporation. 
Spirits  of  Turpentine  is  obtained  by  distillation  from  turpen- 
tine, including  scrapings.  Rosinis  the  residuum  left  by  dis- 
tillation.    So  much  by  way  of  digression. 

The  indiscriminate  use  of  the  common  names  of  trees  has 
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lead  to  great  confusion,  but  the  most  common  name  of  the 
"  short-leafed"  Pinus  tceda  is  "  old  field" — or  "loblolly"  pine. 
This  tree  extends  from  Washington  to  the  Gulf,  and  is  the 
most  abundant  species  in  North  Carolina.  Every  farmer 
knows  how  soon  it  springs  up  to  occupy  an  abandoned  field, 
in  any  sandy  region.  The  leaves  are  six  to  ten  inches  long, 
grouped  in  threes  (rarely  in  twos  or  fours).  It  is  least  valua- 
ble of  our  pines,  but  yields  some  turpentine. 

ANALYSES. 

The  straw  sent  was  gathered  in  November ;  was  quite  dry 
and  not  at  all  .decomposed,  although  taken  from  under  the 
trees. 

Analysis  No.  242     Analysis  No.  243. 

SHORT-LEAF  PINE.      LONG-LEAF  PINE. 

Pinus  toedd.  Pin  s  ausiralis. 

Moisture 8.28  per  cent.  7.37  per  cent. 

Ash 3.28      "  2.60 

Ammonia • 0.47       "  0.12        "         * 

The  composition  of  the  ash  is  as  follows : 

SHORT-LEAF  PINE.      LONG-LEAF  PINE. 

Pinus  toeda.  Pinus  ausiralis. 

Silica 68.40  per  cent.  43.30  per  cent. 

Phosphoric  Acid 7.30       "  9.50 

Potash 3.72      "  3.55 

Magnesia 2.47       "  5.21 

Lime  8.46      "  18.44 

Chlorine  0.22       '<■  0.42 

Sulphuric  Acid 1.64      "  0.86 


*The  analyses  were   intended  mainly  to  show  comparative  fertilizing 
properties.  4 
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By  comparing  the  principally  valuable  ingredients  we 
have  as  follows : 

Short-leaf.        Long-leaf. 

Pinus  toeda.  Pinus  australis. 

Ammonia,  (in  sample,) 0.47  per  cent.     0.12  per  cent. 

Potash,  (in  ash,) 3.72       "  3.55       " 

Phosphoric  Acid,  (in  ash,). ..7.30      "  9.50       " 

We  see  from  this  comparison  that  there  is  little  difference 
in  fertilizing  properties.  Though  the  short-leaf  has  four  times 
as  much  ammonia,  the  long-leaf  possesses  much  more  lime. 
For  a  mulch  or  similar  use  there  would  be  no  advantage  in 
one  over  the  other. 


108 


THE    COW    PEA. 

Dolichos,  [sinensis  f] 

This  plant  is  peculiarly  a  "  Southern  Institution  "  as  yet, 
and  prized  as  it  is  by  some  farmers  who  understand  its  value, 
it  is  nevertheless  astonishing  that  so  little  use  is  made  of  its 
excellent  feeding  qualities,  its  wonderful  power  to  recuperate 
our  worn  out  sandy  lands,  and  to  serve  as  a  fallow  crop  and 
weed  destroyer.  Its  beneficial  effects  may  be  divided  into 
two  classes — mechanical  and  chemical. 

The  mechanical  advantages  derived  from  sowing  the  pea, 
are  more  or  less  those  obtained  by  sowing  any  green  soiling 
crop.  They  are  chiefly  due  to  the  covering  of  the  soil.  Cuth- 
bert  Johnson  says  : 

"  An  English  farmer  inadvertently  left  for  some  months 
a  door  in  his  fallow  field  ;  for  several  years  after,  the  crops 
were  particularly  luxuriant  where  the  door  had  been  lying, 
so  much  so  that  one  would  have  said  that  some  rich  manure 
had  been  applied  to  that  spot." 

An  eminent  Scotch  writer  (Anderson,  in  his  Economy  of 
Manures,)  has  the  following  passage  : 

"  Every  practical  farmer  knows,  or  ought  to  know,  for  the 
facts  are  constantly  before  his  observation,  that  land  can  be 
made  exceedingly  fertile  without  manure.  He  must  have 
noticed  that  if  any  portion  of  the  soil  has  been  covered, 
either  accidentally  or  designedly,  for  some  time  by  water, 
stone,  planks,  logs,  chips,  brush,  rails,  corn-stalks,  straw, 
buildings  of  every  description,  with  hay  or  straw  ricks, 
leaves  or  clover,  and,  in  fact,  that  under  any  and  every  sub- 
stance which  has  covered  its  surface  closely,  it  (the  surface 
soil)  invariably  becomes  exceedingly  fertile,  and  that  the 
degree  of  this  fertility  is  totally  independent  of  the  covering 
substance." 

Dr.  C.  Harlan,  in  his  excellent  paper  on  Farming  with 
Green  Manures,  calls  attention  to  the  value  of  this  covering 
of  the  soil,  in  the  following  words  : 
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"  After  reading  these  remarkable  statements  of  Johnson 
and  Anderson  (above  given),  both  men  of  extensive  observa- 
tion and  intelligence,  we  can  more  fully  credit  the  experi- 
ments of  Gurney,  in  England,  upon  his  fields  of  grass." 

"  Green  grass  covered  with  straw  gave  him  in  one  month 
5,870  pounds  per  acre.  The  same  kind  of  grass  uncovered 
produced  but  2,207  pounds.  No  rain  fell  during  this  ex- 
periment. Another  plot  gave  in  one  month,  when  covered, 
3,460  pounds  per  acre;  while  the  rival  lot,  not  covered, 
yielded  but  970  pounds.  Clover  that  was  covered  grew  six 
inches,  while  the  uncovered  grew  but  one  inch  and  a  half. 

And  where  a  certain  quantity  of  stall  dung  would  double 
the  crop  of  grass,  the  mulch  spread  on  top  of  the  manure 
would  increase  the  crop  six  times.  He  used  about  one  ton 
and  a  half  of  straw  per  acre." 

"  Boussingault  found,  upon  comparing  water  obtained  by 
melting  two  portions  of  snow,  one  taken  as  it  fell  upon  a 
stone  terrace,  and  the  other  (from  the  same  fall)  after  it  had 
lain  for  36  hours  upon  the  soil  of  a  contiguous  garden,  that 
the  second  contained  ten  times  as  much  ammonia  as  the 
other.  It  is  well  known  that  snow  has  a  most  beneficial 
effect  upon  soils,  and  among  other  causes,  Boussingault  be- 
lieves that  it  may  "act  in  preventing  ammoniacal  emana- 
tions from  the  soil." — {Journal  of  the  Royal  Agricultural  So- 
ciety of  England.) 

"  Now  we  can  believe  there  is  much  truth  in  the  old  prov- 
erb, that  "  Snow  is  the  poor  man's  manure." 

"  Not  having  straw,  nor  any  barn-yard  material,  to  top- 
dress  his  wheat,  he  has  often  noticed  that  his  crop  was  much 
better  when  kind  Nature  covered  it  for  him." 

"  Does  not  this  investigation  of  the  great  chemist  (Boussin- 
gault) reveal  .to  us  one,  if  not  more,  of  the  deep  and  far 
reaching  causes  why  mulching  is  so  beneficial  to  the  land  ?" 

Professor  Johnson  says  : 

"  The  ammonia  of  the  soil  is  constantly  in  motion  or  suf- 
fering change,  and  does  not  accumulate  to  any  great  extent. 
In  summer  the  soil  daily  absorbs  ammonia  from  the  air, 
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receiving  it  by  rains  and  dews,  or  acquires  it  by  the  decay 
of  vegetable  and  animal  matter.  Daily,  too,  ammonia 
wastes  from  the  soil  by  volatilization,  accompanying  the 
vapor  of  water  which  almost  unceasingly  escapes  into  the 
atmosphere."— -{How  Crops  Feed,  p.  247.) 

"  This  is  a  revelation  of  scientific  truth,"  says  Dr.  Harlan, 
further,  "  which  cannot  be  misunderstood  or  explained 
away.  Was  ever  a  stern  necessity  to.  do  anything  more 
clearly  demonstrated  to  the  world  ?  We  must  keep  the  soil 
covered  to  promote  and  retain  its  richness.  But  how  often 
do  we  strip  the  ground  naked,  and  then  bake  it  in  the  ever- 
burning sun !" 

Comparatively  little  has  been  written  (or  if  written,  acces- 
sible,) in  our  agricultural  journals  about  the  cow-pea,  nor 
has  it  ever  before  been  carefully  analyzed,  so  far  as  I  can 
learn.  In  the  Charlotte  Democrat  of  May  9th  we  find  the  fol- 
lowing, which  is  a  popular  description  of  the 

"stock  or  cow  peas." 

"  The  growth  of  the  stock  pea  is  interesting,  because  of  its 
value  as  a  fertilizer  and  for  hay  to  the  farmer.  There  are 
several  varieties  grown  here,  all  distinct  from  each  other  in 
color  and  value.  The  "  Whippoorwill "  is  small  and  speckled  ; 
makes  but  little  vine,  and  is  in  little  demand.  The  "Crowder" 
is  of  a  clay  color ;  the  largest  of  all  and  most  salable 
because  of  its  handsome  appearance  and  valuable  proper- 
ties. It  is  not  prolific  at  all,  and  is  hard  to  raise.  There  are 
seldom  any  in  this  market.  Its  name  arises  from  the  crowd- 
ed manner  the  peas  grow  in  the  pod.  The  "  Black  Pea  "  is 
worthless,  except  for  green  manuring  and  hay.  It  makes 
enormous  vines  and  little  fruit.  The  "  Black-eyed  Lady  " 
makes  little  vine,  is  fine  feed,  comes  early  and  is  considered 
the  best  for  the  table.  The  "Clay  Pea  " — the  most  popular,  and 
the  best  of  all  for  every  thing  for  which  the  pea  is  used — is 
now  selling  here  for  seventy-five  cents  per  bushel.     I  mean 


Ill 


that  merchants  are  paying  that  price,  and  holding  for  better 
prices  before  selling. 

"  The  peculiar  characteristics  of  this  pea  are  as  follows  :  It 
has  no  tendrils,  but  twines  like  beans,  or  runs  upon  its  own 
folisige.  It  is  of  rapid  growth,  making  in  three  months,  on 
ordinary  land,  an  almost  impenetrable  mass  of  foliage  twTo 
feet  high,  and  so  very  dense  that  it  destroys  all  other  vegetation 
— even  the  thistle,  ragweed  and  other  noxious  weeds.  When 
well  cured,  these  vines  are  simply  invaluable  for  hay,  worth 
as  ascertained  by  actual  experiments,  thirty-three  to  fifty 
per  cent,  more  than  timothy.  The  only  difficulty  in  making 
them  the  leading  crop  for  hay,  is  that  it  takes  three  days  to 
cure  them.  Cattle  and  horses  prefer  such  hay  to  the  best  of 
herd  grass,  and  even  to  corn.  Pea  vines  are  the  best  fertil- 
izer we  can  use.  By  experiments,  one  crop  of  peas,  turned 
under  in  July  or  August,  has  proved  equal  in  value  to  a  two 
year  old  clover  sod.  Full  of  nitrogen  and  water,  they 
decompose  in  a  short  time.  I  have  frequently  cut  off  the 
vines  before  they  began  to  run  (in  July)  and  by  August  the 
roots  would  throw  out  new  vines  two  feet  long.  So  far  as 
raising  the  stock  pea  for  seed,  or  sale,  further  north  than 
this,  (Va.)  it  would  be  impossible.*  This  climate  and  our 
seasons  have  all  they  can  do  to  ripen  the  crop  here.  We 
sow  the  first  of  May  and  they  never  ripen  earlier  than  the 
last  of  August  or  the  middle  of  September." 

The  botanists  recognize  some  sixty  or  more  species  of 
Dolichos;  some  .natives  of  the  old  world,  some  of  the  new. 
Several  species  are  said  to  be  cultivated  in  the  South,  as  has 
been  already  shown.  Two  varieties  were  analyzed,  as  will 
be  found  below.  The  species  are  not  well  defined  in  all 
cases,  and  there  are  many  hybrids,  as  every  farmer  knows. 
Though  called  "  peas,"  they  are  more  nearly  related  to  the 
bean.  The  history  and  identity  of  this  interesting  plant  is 
still  very  obscure.  It  is  my  intention  to  make  a  more  com- 
plete study  of  the  "  cow  pea"  at  an  early  day  and  publish 


*The  writer  is  mistaken  in  this,  as  will  be  seen  further  on. 
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the  result  as  a  monograph.  The  farthest  north  that  any 
extensive  experiment  has  as  yet  been  made  with  this  pea, 
as  far  as  I  can  learn,  is  in  Monmouth  county,  N.  J.,  where 
very  heavy  crops  were  obtained  in  1877.  A  visitor  to  the 
farm  writes  for  the  American  Agriculturist  as  follows  :        i 

"  On  approaching  the  farm  we  encountered  one  field. 
There  may  have  been  7  or  8  acres  in  it,  and  the  peas  covered 
the  field  so  that  the  ground  could  not  be  seen,  nor  the  faint- 
est color  of  it,  even  where  the  plants  were  most  erect.  Where 
they  were  lodged,  as  most  of  them  were,  they  formed  a  dense 
mat,  one  or  two  feet  thick.  No  sunlight  could  penetrate  to 
warm  the  soil ;  not  a  weed  could  start ;  and  as  a  fallow 
crop  and  weed  killer,  I  can  hardly  imagine  anything  supe- 
rior." 

The  chemical  advantages  derived  from  the  cow  pea,  both 
for  feeding  purposes  and  for  renovating  the  land,  will  be 
explained  in  part  by  the  accompanying  analyses. 

The  samples  for  analysis  were  taken  in  the  field  when  the 
pods  had  just  begun  to  turn  yellow,  and  contained  ripe  seeds 
(in  September,  '78).  The  vines  were  still  green.  They  had 
grown  upon  sandy  soil : 

Analysis  No.  129. 

Samples  of  Black  Cow-Pea. 

Analysis — Fresh  Seeds. 
PER  CT. 

Moisture, 20.85 

Ash, 2.94  per  ct. 

Albuminoids, 20.08    Containing  Ammonia,  3.89 

Cellulose, 4.34 

Fat, 1.28 

Carbohydrates, 50.51 

100.00 
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Analysis —  Water-free  Seeds. 
PER  CT. 

Ash, 3.72  per  ct. 

Albuminoids, 25.37    Containing  Ammonia,  4.91 

Cellulose, 5.48 


Fat, 1.62 

Carbohydrates, 63.81 


; 


100.00 


Analysis,  No.  130. 

Sample  of  Yellow  Cow  Pea. 
Analysis — Fresh  Seed. 
PER  CT. 

Water, 19.20 

Ash, 3.31  per  ct. 

Albuminoids, 23.02    Containing  Ammonia,  4.46 

Cellulose, 5.03 

Fat, 1.37 

Carbohydrates, 48.07 


100.00 


Analysis —  Water-free  Seed. 
PER  CT. 
Ash, 4.10  PER  CT, 

Albuminoids, 28.50  Containing  Ammonia,  5.52 

Cellulose, 6.23 

Fat, 1.68 

Carbohydrates,. 59.49 

100.00 


8 
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ANALYSIS  OF  THE  ASH  OF  YELLOW  SEEDS. 

Ash, 3.31  percent. 

Potash, 30.16       " 

Soda, 1172      " 

Magnesia, 6.16       " 

Lime,.... 4.84      " 

Phosphoric  Acid, 30.06       " 

Sulphuric  Acid, 3.33       " 

Silica, 1.65 

Chlorine, 0.35 

Oxide  of  Iron, 0.39 

Carbonic  Acid, 8.10 


Composition  of  Ash 

With  Silica  and  Carbonic  Acid  Deducted. 

Potash, 33.42  percent 

Soda,. 12.99  " 

Magnesia, 6.83  " 

Lime, * 5.36 

Phosphoric  Acid, 33.30  " 

Sulphuric  Acid, 3.69 

Chlorine, 0.39  " 

Oxide  of  Iron, 0.43  " 

From  these  analyses  we  can  see  that  the  composition  of 
the  fresh  seeds  of  the  yellow  variety  is  as  follows,  in  1,000 
parts : 

PARTS. 

Water, 192.00 

Pota&h, 10.08 

Soda, 3.98 

Magnesia, 2.14 

Lime, 1.78 

Phosphoric  Acid, 10.05 
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Sulphuric  Acid, 1.09 

Silica, 0.65    • 

Oxide  of  Iron, 0.23 

Chlorine, 0.22 

Carbonic  Acid, 2.88 

Albuminoids, 230.20  Containing  Ammonia,  44.61 

Cellulose, 50.30 

Fat, 13.70 

Carbohydrates, 480.70 


1,000.00 


Analysis,  No.  136. 

Sample  of  Cow-Pea  Vines,  (a  mixture  of  Black  and  Yellovj,  about 

equal  parts  of  each.) 

ANALYSIS. 
PER  CT. 

Water, 72.81 

Ash, 2.00  perct. 

Albuminoids, 1.85  Contain'g  Ammonia, 0.35 

Cellulose, 15.27 

Fat, 0.21 

Carbohydrates, 7.86 


100.00 


Analysis —  Water- free  Substance. 
PER  CENT. 

Ash, 7.37  per  ct. 

Albuminoids, 6.81  Containing  Ammonia,   1.32 

Cellulose,. .\ 56.27 

Fat, 0.78 

Carbohydrates, 28.88 

100.00 
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Analysis  of  the  Ash  of  Vines. 

Ash, 2.00  per  cent. 

Potash, 14.80  " 

Soda, 23.29  " 

Magnesia, ......... , 6.74  " 

Lime,..., 22.57  " 

Phosphoric  Acid, 9.28  " 

Sulphuric  Acid, 2.35  " 

Silica, " 1.08  " 

Chlorine....... 0.19  " 

Oxide  of  Iron, " 

Carbonic  Acid,. 19.70  " 

100.00      " 

ANALYSIS   OF   ASH 
With  Silica  and  Carbonic  Acid  deducted. 

Potash, . ,., 18.68  per  cent. 

Soda, 29.40  " 

Magnesia, 8.51 

Lime, 28.49  " 

Phosphoric  Acid, 11.71 

Sulphuric  Acid, 2.97  " 

Chlorine, 0.24  u 

100.00      " 
1,000  lbs.  of  the  fresh  vines  will  contain  as  follows : 

LBS. 

Water, 728.10 

Potash, 2.96 

Soda, 4.66 

Magnesia, 1.35 

Lime, 4.51 

Phosphoric  Acid, 1.86 
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Sulphuric  Acid, 0.47 

Silica, 0.21 

Oxide  of  Iron, 

Chlorine, 0.04 

Carbonic  Acid, 3.94  lbs. 

Albuminoids, 18.50    Containing  Ammonia,. . . .  3.56 

Cellulose, 152.70 

Fat, 2.10 

Carbohydrates, 78.60 


1,000.00 


The  value  of  the  cow-pea  as  an  article  of  food,  and  of  the 
vines  for  feeding  and  fertilizing  purposes,  will  best  be  shown 
by  a  comparison  with  seeds  and  grains  of  well  known,  stan- 
dard qualities. 

Table  I, 

Showing  comparative  composition  of  certain  grains  and 
seeds,  calculated  to  water-free  substances  for  uniformity  : 


Cow  Pea,  Black, 

Cow  Pea,  Yellow,.. 
Maize  (Corn)  Kernel, 

Field  Beans,. 

Garden  Peas, 

Wheat 

Acorns, 
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2.91 
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3.50 

78.97 

2.21 

4.54 

10.20 
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1.62 
1.68 
5.68 
2.33 
2.91 
0.58 
5.22 


COMPARATIVE   NUTRITIVE   VALUES. 


Chemical  science  has  not  only  been  able  to  devise  means 
of  determining  the  composition  of  agricultural  products, 
but  in  the  case  of  feeding  stuffs  can  also  determine  their 
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comparative  nutritive  values.  Space  will  not  allow  an  ex- 
planation of  the  means  of  reaching  these  results.  Suffice  it 
to  say,  that  in  Europe  feeding  stuffs  are  sold  by  analysis, 
and  their  values  are  determined  by  analysis.  The  system  has 
been  successfully  defended  by  Wolff  and  others.  Without 
further  discussion  of  the  methods,  I  will  apply  the  table  of 
comparative  value  to  the  above  seven  substances.  It  may  be 
said  though,  in  brief,  that  the  Albuminoids  form  readily  the 
blood,  tissues,  muscles,  membranes,  chords,  &c,  of  the  animal 
structure,  and  may  be  called  flesh  formers.  The  Carbo- 
hydrates (including  fibre)  are  the  fuel  which  keep  up  the  heat  and 
combustion  necessary  to  keep  the  animal  machinery  running. 
They  may  therefore  be  called  heat  producers.  The  Fats 
have,  as  is  generally  believed,  about  the  same  office  as  the 
heat  producers,  though  in  a  somewhat  greater  (more  avail- 
able) degree.  While  the  Albuminoids  build  up  and  con- 
stantly keep  in  repair  the  living  machine,  the  Carbohydrates 
furnish  the  power  which  runs  it. 

The  technical  term  "  Nutritive  Ratio  "  merely  means  the 
ratio  existing,  in  any  article  of  food,  between  the  per  cent- 
age  of  Albuminoids,  and  Carbohydrates  including  fat  and 
fibre.     Thus  if  a  sample  of  grain  contains 

Albuminoids 3.375  per  cent. 

Carbohydrates + fat + fibre 38.594       " 

We  have  —  —  =!11.43,  which  makes  the  Nutritive  ratio 

3.375        \ 

of  the  sample  1  to  11.4  (1:11.4).     In  this  way  we  find  the 
Nutritive  Ratio  of  our  table  given  above  to  be 

Cow-Pea— Black 1:  2.80 

Cow-Pea— Yellow. 1:  2.36 

Maize  (Corn)  Kernel 1:  6.70 

Field  Beans 1:  2.30 

Garden  Peas 1:  2.85 

Wheat 1:  5.47 

Acorns < 1:21.66 

From  this  comparison  we  can  readily  locate  the  cow-pea 
in  its  proper  place  as  a  feeding  stuff.    Taking  the  Nutritive 
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Ratio  of  the  bean  as  the  unit,  the  other  substances  will  come 
in  the  following  order :  1,  Field  Bean;  2,  Yellow  Cow-Pea; 
3,  Black  Cow-Pea;  4,  Garden  (English)  Pea;  5,  Wheat;  6, 
Maize;  7,  Acorn.  The  garden  pea  and  the  bean  being  the 
most  nutritious  vegetables,  weight  for  weight,  we  see  how 
near  the  cow-pea  approaches  to  these  as  a  food  for  man  or 
beast,  and  how  high  it  stands  in  the  scale  of  value.  A  more 
exact  and  extended  comparison  would  exceed  the  limits  of 
this  chapter. 

Table  II, 

Showing  comparative  composition  of  certain  grasses  and 
other  plants  calculated  to  water-free  substance. 
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Timothy,  

5.25 

10.15 

56.94 

2.64 

3.50 

Maize  (Corn)  Fodder, 

1.28 

1.28 

12.71 

5.48 

0.58 

Proceeding  with  this  table  as  before  we  find  that  the  Nu- 
tritive Ratios  are  as  follows : 

Cow-Pea  Vine 1:12.60 

Eed  Clover  (ripe) 1:  4.70 

Timothy 1:  6.21 

Maize  (Corn)  Fodder 1:14.66 

Arranging  these  substances  in  order  with  clover  at  the 
head,  we  see  that  the  cow-pea  vine  stands  third  as  a  fodder 
material.  1,  Red  Clover;  2,  Timothy;  3,  Cow-pea  vines; 
4,  Corn  Fodder. 
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Table  III, 


Showing  the  comparative  fertilizing  value  of  the  Cow-Pea 
vines  from  composition  of  1,000  lbs.,  water-free  substance. 
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Golden  Millet 
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4.68 
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One  thing  will  be  noticed  at  once  on  examining  this  table; 
the  high  per  centage  of  soda.  This  will  be  accounted  for 
when  we  remember  the  character  of  the  soil  upon  which 
the  vines  grew.  (See  "  soils.")  It  was  charged  with  soda- 
salts,  and  deficient  in  potash.  Soda  and  potash  being  often 
interchangeable  in  the  composition  of  plants,  we  can  well 
believe  that  the  cow-pea  vines  grown  upon  a  soil  heavier 
than  that  at  Chapel  Hill,  containing  much  potash,  would 
show  a  decrease  in  soda-salts,  and  a  proportionate  increase 
in  potash. 

We  notice  that  in  phosphoric  acid  the  vine  exceeds  both 
clover  and  millet. 

These  analyses,  with  one  exception,  were  made  in  dupli- 
cate. The  determinations  of  cellulose,  fat  and  albuminoids 
are  the  average  of  from  three  to  five  different  determina- 
tions. 
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COTTON  SEED  OIL  MILL. 

The  following  brief  statement  was  compiled  for  a  corres- 
pondent of  the  Farmer  &  Mechanic  : 

The  total  cost  of  the  machinery  used  in  extracting  oil  from 
cotton  seed  is  about  as  follows  : 

Hulling  Machinery, ; $850.00 

Rollers  for  Crushing, 450.00 

Hydraulic  Presses, 3,500.00 

Hair-Mats  and  Bags,  (strainers,) 350.00 


,150  00 


A  cheap  building  and  an  eight  or  ten  horse  power  engine 
are  also  necessary.  Such  machinery  can  use  ten  thousand 
pounds  of  seed  per  clay,  yielding  one  hundred  and  sixty 
gallons  of  oil  and  three  thousand  five  hundred  pounds  of 
cake.  This  oil  will  be  worth  about  sixty-four  dollars,  and 
the  cake  forty-three  dollars.  Part  of  the  expenses  can  be 
saved  by  making  soap  of  the  residuum  of  the  oil  presses, 
and  converting  the  hulls  into  ashes  for  a  fertilizer.  These 
are  valuable  for  manure,  mainly  for  the  potash  and  phos- 
phoric acid  which  they  contain.     The  dry  hull  having — 

Potash, 23.72  per  cent. 

Phosphoric  Acid, , 7.88       " 

The  "  kernels,"  in  addition  to  potash  and  phosphoric  acid, 
contain  from  four  to  six  per  cent,  of  ammonia,  the  cake, 
freed  fr#m  oil,  containing  from  eight  to  ten  per  cent.  The 
latter  is  therefore  more  nearly  a  complete  manure  than  the 
hulls  alone. 
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MARLS. 

The  geological  distribution  and  economic  value  of  the 
vast  marl  beds  of  the  State  are  given  in  detail  in  the  pub- 
lications of  the  Geological  Survey.  A  large  number  of 
analyses  have  been  made  at  the  Station,  most  of  which,  how- 
ever, were  for  Prof.  Kerr,  State  Geologist,  and  will  appear  in 
his  next  report.  The  analyses  were  directed  mainly  to  show- 
ing the  fertilizing  properties  of  the  samples.  The  following 
did  u  ot  come  through  the  Survey.  They  will  be  found  of 
interest  to  all  our  farmers  of  the  tide-water  belt.  When  our 
railroads  bring  down  their  freight  rates  for  marl  within  rea- 
sonable limits,  the  Piedmont  section  of  North  Carolina  will 
no  doubt  be  largely  benefitted  by  an  application  of  these  cal- 
careous fertilizers.  There  is  no  reason  why  we  should  not 
see,  as  in  New  Jersey,  piles  of  marl  at  every  railroad  station, 
and  returns  from  the  fields,  increasing  in  direct  ratio  with 
the  increasing  area  of  application. 

ANALYSES  OF  MARL. 

Analysis,  No.  34.— Green  Marl. 
Sent  to  the  Station  by  K.  P.  Battle,  L.L  D. 
Water  at  212  deg.  F.  . .  .24.00  per  ct. 
Total  Phosphoric  Acid,  .0.54     '•        Equiv.  to  Phos.  of  Lime,  1.17  per  ct. 

Potash,  (KgO) 0.11     " 

When  dried  at  212  deg.  F.,  contained  : 

Phosphoric  Acid, 0.68  per  ct.  Equiv.  to  Phos.  of  Lime,  1.48  per  ct. 

Potash, .  0.15     " 

Carbonate  of  Lime,   Undetermined. 

Analysis,  No.  35.— Blue  Marl. 
Sent  to  the  Station  by  Mr.  J.  G.  Blue,  Elizabethtown,  K  C. 

Carbonate  of  Lime, 49.50  per  ct. 

Phosphate  of  Lime,   ...  0.77    "      Equivalent  to  Phos.  Acid, .  .0.35  per  ct. 
Chloride  of  Potassium,  .trace 

Chloride  of  Sodium, 0.44    «' 

Sand, 41.79     " 

Water, 5  69     " 

Oxide  of  Iron, trace  (And  Alumina  and  Silica.) 

Organ.  andUnd.  Matter,  1.81     " 

100.00 
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Analysis  No.  101.— Shell  Mael 
Sent  to  the  Station  by  Gen.  J.  J.  Whitehead,  Raleigh,  N.  C. 

Carbonate  of  Lime, 13.90  per  ct. 

Phosphoric  Acid, 0.43     "      Equiv.  to  Bone  Phosphate,  0.93  per  ct. 

Chloride  of  Sodium, ....  1.75     " 
Ox.of  Iron  and  Alumina,  3.15     " 

Sand  76.26     " 

Organic  Matter, 3.55    " 

Water, 1.00     " 

100.04 

Analysis  No.  12 L.— Mael. 
From  Dr.  Arrington's  Plantation,  Goldsboro,  N.  C. 
Carbonate  of  Lime, ...  ..38.27  per  ct. 

Phosphoric  Acid, 0.64     "      Equiv.  to  Bone  Phosphate,  1.40  perct. 

Sand, 51.28     " 

Ox.of  Iron  and  Alumina,  1.85     " 

Organic  Matter .     3.70    « « 

Water,   ...• 4.05     " 

99.79 

Analysis  No.  122. — Mael. 
From  Wayne  Co. ,  sent  by  Gen.  J.  J.  Whitehead,  Raleigh,  N.  C. 
Carbonate  of  Lime,. . .  .74,54  per  ct. 

Phosphoric  Acid, 0.14    "      Equiv.  to  Bone  Phosphate,  0.30  per  ct. 

Sand, 19.34     " 

Ox.  of  Iron  and  Alum.    1.13     " 
Water  and  Org.  Mat...    4.52     " 

99.67 

Analysis  No.  257.— Marl. 
From  Dr.  Ben.  S.  Hardy's  Farm,  on  Dog  Swamp,  8  miles  east  of  Snow 

Hill,  Greene  Co.,  N.  C. 

Sand, 37.36  perct. 

Carbonate  of  Lime, 59.40     " 

Phosphoric  Acid, 0.18     " 

Magnesia, trace. 

Analysis  No.  258 — Maul. 

From  Mr.  John  Sullivan's  Farm,  on  Sandy  Run  Swamp,  8  miles  north  of 

Snow  Hill,  Greene  Co.,  N.  C. 

Sand, 47.10  per  ct. 

Carbonate  of  Lime, 41.80     " 

Phosphoric  Acid, 1,34     " 

Magnesia, .  c . . « .........  .trace. 
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Analysis  No.  259.— Makl. 
From  Mr.  H.  C.  Koonce's  Farm,  on  Trent  River,  in  Jones  Co.,,  N.  C. 

Sand, ,   4.80  per  ct. 

Carbonate  of  Lime, 88.70        " 

Phosphoric  Acid, trace. 

Magnesia, . .    trace . 

Analysis  No.  260.— Makl. 
From  Dr.  C.  J.  Mattock's  Farm,  3  miles  above  Pollocksville,  Jones  Co.,N.C. 

Sand, , 25.90  per  ct. 

Carbonate  of  Lime, 66.40        " 

Phosphoric  Acid, 1.98        " 

Magnesia, 0.50        " 

Analysis  No.  261. — Marl. 

From  Dr.  C.  J.  Mattock's  Farm,  3  miles  above  Pollocksville,  Jones  Co.,  N.C 

Taken  from  different  bed  from  No.  260. 

Sand, 25.50  per  ct.  ' 

Carbonate  of  Lime, 65.40        " 

Phosphoric  Acid, ..  ..  1.66        " 

Magnesia, 0.68 

Analysis  No.  262.— Marl. 
From  Mr.  Frank  Foy,  Pollocksville,  N.  C. 

Sand,  29.60  per  ct. 

Carbonate  of  Lime, 61.40        " 

Phosphoric  Acid, 1.28        " 

Magnesia, *. . trace. 

Analysis  No.  238.— Phosphatic  Marl. 
From  William  Middleton's  Plantation,  Ashley  River,  S.  C. 

Moisture, 0.88  per  ct.  ■ 

Sand  and  Silica,  ..    21.19      " 

Total  Phosphoric  Acid, 6.05      " 

Carbonate  of  Lime,   63.75      " 

Carbonic  Acid, 28.05      " 
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MINERAL  AND  WELL  WATERS. 

Analyses  of  this  character  have  been  made  for  the  Geo- 
logical Survey  to  the  number  of  about  twenty-five.  It  has 
been  the  aim  of  the  Station,  as  well  as  the  wish  of  Prof. 
Kerr,  that  these  analyses,  made  mostly  for  private  parties, 
should  serve  merely  as  an  indication  of  the  possible  value 
or  injurious  qualities  of  the  different  ingredients  ascertained 
to  be  present  in  the  wells  or  springs.  The  following  are  of 
more  or  less  interest. 

Analysis  No.  229,  showing  the  presence  of  Barium  Salts  in 
a  spring,  is  especially  interesting.  While  Barium  Salts  are 
poisonous,  they  are  also  used  in  medicine,  and  this  spring 
may  possibly  become  a  valuable  remedial  agent,  if  the  water 
is  judiciously  used,  in  scrofulous  and  cutaneous  affections. 

Analysis  No.  300  shows  us  that  we  have  a  "Lithia  water  " 
in  Alamance  county.  A  complete  quantitative  analysis  of 
this  water  will  doubtless  be  made. 

Analysis  ISTo.  95. — Mineral  Water. 

From  Mr.  L.  W.  Humphreys. 

Total  Solids  in  solution  and  suspension. . .  .54.00  grains  per  gallon. 

Chlorine 10.20      "        "         " 

Oxide  of  Iron 25.10      "       "        " 

Sulphur 1.40      " 

Magnesia 1.59      "       "        " 

Sodium  (as  Chloride  mostly) undetermined. 

Qualitative"  Examination. 
Found  Sulphurretted  hydrogen,  and  traces  of  Sulphuric  Acid,  Lime  and 
Potash. 

There  was  considerable  deposit  in  the  bottle,  which  was 
shaken  up,  and  appears  in  the  analysis,  accounting  for  the 
high  per  centage  of  Iron  and  Total  Solids. 

Analysis  No.  221. — Mineral  Water. 
From  Mangum's  Spring,  \%  miles  north  of  Chapel  Hill.    From  "  Sulphur 

Spring." 

Total  Solids 9.19  grains  per  gallon. 

Ox.  of  Iron  and  Alumina...  0.30      " 
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Lime 0.78  grains  per  gallon. 

Magnesia 0.43      "        "        " 

Free  Sulphur 0.21       "        "        " 

Chlorine present  but  not  determined  quantitatively. 

Sulphurretted  Hydrogen. . .  trace. 
Reaction  Alkaline. 

Analysis  No.  222. — Mineral  Water. 
Mangum's  Spring,  1%  miles  north  of  Chapel  Hill.     From  Iron  Spring, 

Total  Solids 10.14:   grains  per  gallon. 

Oxide  of  Iron.... 2.59      " 

Alumina 0.32      "        "        " 

Lime 0.50      "        "        " 

Magnesia trace. 

Hydrochloric  Acid present  but  not  determined  quantitatively. 

Sulphuric  Acid "  "  "  " 

Analysis  No.  229.— Mineral  Water. 
From  Statesville,  Iredell  County. 
Qualitative  Examination. 
Total  Solids  in  solution  and  Suspension  16.70  grains  per  gallon.    Re- 
action neutral.     Appearance  turbid.     No  Arsenic  present.    Phosphoric 
Acid,  trace  ;  Barium  carbonate  ;  Barium  sulphate. 

Note. — This  water,  from  its  effect,  was  supposed  to  contain  arsenic. 
Although  there  is  no  arsenic  in  this  spring,  the  water  is  dangerous  on 
account  of  the  large  amount  of  poisonous  Barium  Salts  present. 

Analysis  No.  300.— Mineral  Water. 

From  G.  W.  Swepson,  Esq.,  Haw  River,  N.  C. 

Qualitative  Examination. 

Total  Solids,  8.21  grains  per  gallon  :  Sulphate  of  Magnesia,  Sulphate  of 

Lime,  Oxide  of  Iron,  Chloride  of  Sodium,  Carbonate  of  Sodium,  Lithium 

Salts,  Sulphur — trace,  Sulphurretted  Hydrogen — trace.    Reaction,  when 

concentrated  by  evaporation,  alkaline.  • 

The  examinations  of  well  waters  at  the  Station  have  been 
mainly  qualitative. 

SOMETHING  ABOUT   DKINKING  WATEKS.* 

Every  man  must  have  his  vocation ;  every  one  his  spe- 
cialty.   We  are  all  dependent  on  others,  whenever  problems 

*Written  at  the  request  of  Dr.  T.  F.  Wood,  Secretary  of  the  State 
Board  of  Health,  for  the  JV.  C.  Medical  Journal 
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outside  of  our  own  line  of  business  or  research  demand  a 
solution. 

Recognizing  these  truths,  every  man  should  feel  that  he 
owes  a  duty  to  his  fellows,  and  that  his  motto  should  not 
only  be  "live  and  let  live,"  but  also  "  live  and  help  live." 

No  science  has  done  more  gratuitously,  for  the  advance- 
ment of  the  human  race,  than  medicine. 

No  other  vocation  gives  away  so  mush,  of  invention, research, 
time,  labor,  money,  to  make  men  stronger,  happier,  better. 

Following  out  her  lofty  aims,  medicine  has  called  to  her 
aid  sister  sciences,  and  united  with  them  to  build  up  new 
safeguards  around  humanity. 

Thus,  for  example,  medicine  has  united  with  chemistry, 
engineering  and  architecture  to  form  "Sanitary  Science," 
with  all  its  details  of  work  and  endeavor  for  the  health  of 
nations,  towns,  villages  and  homes. 

No  question  which  sanitary  science,  discusses  and  investi- 
gates is  more  important  than  the  relation  of  drinking  water 
to  health. 

The  one  grand  cry  of  humanity — yes,  of  the  brute  crea- 
tion, and  of  the  vegetable  world  too, — is  "give  me  some- 
thing to  eat  and  drink."  Dame  Nature  furnishes  about  two 
hundred  and  fifty  articles  to  man  for  food,  giving  him  the 
greatest  variety  from  which  to  choose  when  hungry ;  but 
when  he  would  slake  his  natural  thirst,  she  offers  simply 
water.  It  is  the  most  abundant  thing  upon  earth,  as  every 
school-boy  knows. 

Over  two-thirds  of  our  globe  is  covered  with  this  wonder- 
ful liquid — while,  on  the  solid  ground,  there  are  compara- 
tively few  localities  where  water  will  not  be  struck  on  dig- 
ging. In  fact,  our  soil  is  one  vast  sponge,  holding  in  its 
porous*  mass — water. 

The  air  around  holds  water  in  suspension  ;  the  trees  and 
lesser  plants  hold  water  in  every  leaf  and  branch — while 
fruits  are  mainly — water. 

Seventy-five  of  every  one  hundred  pounds  of  potatoes, 
for  example,  are — water ;  one  acre  of  potatoes  requires,  at 
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the  very  lowest  estimate,  twenty  tons  of  water  during  the 
growing  season,  to  bring  tops  and  roots  to  a  perfect  healthy 
maturity.* 

Eighty  per  cent,  of  apples,  pears,  peaches,  &c,  is — water. 

Eighty-six  per  cent,  of  milk  is— water.  We,  ourselves  are, 
by  weight,  mainly — water. 

A  body  weighing  one  hundred  and  twenty  pounds,  if  dried 
till  free  from  all  liquids,  would  weigh  but  twenty  pounds — 
while  three-fourths,  by  weight,  of  the  human  body  is  water. 
If  we  were  to  make  a  box  sixteen  inches  square  and  the 
same  deep,  (a  cube  of  sixteen  inches,)  with  walls  one  inch 
thick,  and  fill  it  with  water,  the  ratio  of  water  to  wood  would 
very  nearly  represent  the  relative  proportions  of  solid  and 
liquid  constituents  of  the  human  body,  both  by  weight  and 
volume. 

Having  taken  a  hasty  glance  at  the  magnitude  of  the 
demand  of  organized  nature  for  water,  we  will  pursue  it  no 
farther  in.  a  general  wTay,  but  confine  ourselves  to  maris  par- 
ticular need,  and  the  character  and  sources  of  supply. 

To  obtain  the  quantity  which  he  requires  to  meet  the 
demands  of  his  system,  a  man  consumes  every  year  about 
three-fourths  of  a  ton,  or  fifteen  hundred  pounds  of  water. 
Some  of  this  supply  comes,  of  course,  from  meat  and  vege- 
tables, which  are,  on  an  average,  three-fourths  water,  and 
from  bread,  which  will  average  forty-five  per  cent.  A  cer- 
tain quantity  is  also  generated  in  the  combustion  of  food, 
but  the  greater  proportion  is  taken  in  drink. 

It  will  suffice  to  mention  one  or  two  of  the  uses  of  this 
water,  which  plays  such  an  important  part  in  our  system. 
It  gives  a  medium  of  circulation — of  transportation — to 
solid,  inert  substances. 

As  the  great  oceans  and  mighty  rivers  of  earth  bear 
upon  their  bosoms   noble  ships,  freighted  with  the  wealth 


"^Supposing  the  rain-fall  to  average  thirty-six  inches  per  annum,  there  is 
a  fall  of  three  cubic  feet  on  every  square  foot  of  ground,  or  an  acre  receives 
twenty  thousand  nine  hundred  and  eight  (20,908)  gallons  of  water  per 
year. 
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of  nations,  so  in  the  blood  the  precious  corpuscles  are 
coursing,  borne  on  in  their  life-giving,  life-sustaining  mis- 
sion, by  the  water  in  which  they  float.  So,  in  the  milk  and 
other  animal  secretions,  water  bears  safely  a  freight  of  val- 
uable, solid  particles,  or  carries  off  useless  solids  in  solution- 
It  gives  pliancy  to  muscle  and  flesh,  and  serves  many  an- 
other purpose  in  the  economy  of  the  human  system. 

It  can  be  seen  from  the  outlines  we  have  just  given, 
without  the  need  of  a  further  demonstration,  that  the  qual- 
ity of  drinking  water  is  of  the  utmost  importance. 

It  is  strange,  but  true,  that  man  needs  to  be  protected,, 
even  by  force  against  himself,  and  this  is  well  exemplified 
in  the  matter  of  drinking-water. 

One  of  the  first  and  last  labors  of  every  State  or  City- 
Board  of  Health  is  to  prevent  men  from  poisoning  their 
drinking-water,  or  allowing  others  to  do  it  for  them,  or  to 
keep  them  from  using  it  when  it  is  thus  poisoned. 

Those  who  live  in  the  country  are  often  prone  to  thank 
God  that  they  live  beyond  the  reach  of  sewer  gases  and 
other  poisonous  contaminations  of  city  wells;  but  before 
being  too  confident,  let  us  ask  ourselves  the  question,  "  are 
the  people  of  our  villages,  or  on  our  farms  and  plantations, 
entirely  free  from  typhoid  fever,  diphtheria  and  other  dis- 
eases, whose  origin  is  so  often  traced  to  impure  drinking- 
water  ? 

But  what  is^pure  water  ?  It  may  surprise  some  of  our 
readers  when  we  state  that  absolutely  pure  water,  used  con- 
stantly, is  unhealthy  ! 

Distilled  water,  taken  copiously,  will  soon  make  one  sick. 
A  number  of  diseases  which  prevail  in  some  mountain  coun- 
tries are  ascribed  by  many  to  drinking  comparatively  pure 
snow  water.  Another  surprise  for  some,  perhaps!  We  con- 
sider water  tasteless,  but  had  it  no  taste,  we  would  loathe  it ! 
But  we  will  return  to  this  hereafter. 

There  are  two  tasteless,  odorless,  colorless  gases  called 
respectively,  "Hydrogen  "  and  "  Oxygen."  If  we  mix  them 
in  a  vessel  and  apply  a  match,  there  is  instantly  a  powerful 
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explosion,  heat  is  generated,  and  there  is  formed — water. 
The  two  strange,  invisible  gases  have  combined  and  formed 
the  well  known  liquid.  Whenever  a  substance  which  con- 
tains hydrogen,  like  wood,  paper,  starch,  sugar,  &c,  burns, 
it  forms  water  with  oxygen  of  the  air.  In  fact  these  two 
gases  are  always  ready,  on  the  slightest  provocation,  to 
unite.  Rain  or  melted  snow  approaches  nearest  to  chemi- 
cally pure  water,  but  all  wells,  springs,  rivers  and  seas  con- 
tain dissolved  substances,  in  greater  or  less  degree.  Water 
being  the  most  universal  solvent,  whenever  it  comes  in  con- 
tact with  the  earth,  dissolves  the  soluble  constituents  of  the 
soil  through  which  it  flows,  and  hence  it  is  that  on  analyz- 
ing water  we  find  solid  substances  in  solution.  Streams  in 
their  onward  course  take  up  more  and  more  matter ;  rivers 
flow  into  the  ocean,  hence  in  the  ocean  the  maximum  amount 
of  solid  matter  in  solution  is  found.  There  the  rivers  have 
been  carrying  their  load  for  centuries  and  leaving  jt,  since 
water  evaporating  carries  nothing  away  with  it.  Besides 
these  solid  bodies,  some  gases  are  dissolved  by  water.  Many 
waters  contain,  besides  mineral  and  gaseous  bodies,  organic 
matter — living  animal  and  vegetable  organisms  or  decayed 
substances. 

Having  noticed  the  different  classes  of  foreign  ingredients 
in  water,  let  us  study  them  a  little  more  closely,  consider- 
ing their  effects  and  influences  on  the  human  system. 

Mineral  Ingredients. — These  are  the  substances  most  frequent- 
ly met  with  in  waters  ;  indeed, organic  matter  may  be  said  to 
be  rare  in  comparison  to  the  wide  distribution  of  the  inor- 
ganic solids.  An  enumeration  will  reveal  many  things  with 
w7hich  we  are  more  or  less  familiar.  The  most  common 
solids  in  well,  river  and  sea  waters  are  lime,  magnesia, 
soda,  potash,  iron,  chlorine,  sulphurous  acid,  silica,  phos- 
phoric acid  and  alumina. 

An  analysis  of  an  average  soil  will  reveal  the  presence 
of  all  these  substances,  so  that  it  is  very  easy  to  un- 
derstand how  they  got  into  the  water.  If  we  arrange  some 
•of  them  in  another  way,  grouping  some  together,  we  will 
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recognize  many  things  common  in  medicine  or  every  day 
life.     Thus  we  have 

Chloride  of  sodium  or  common  salt. 
Sulphate  of  soda  or  Glauber's  salt. 
Sulphate  of  Magnesia  or  Epsom  salt. 
Sulphate  of  lime  or  plaster. 
Carbonate  of  lime  or  limestone. 
Carbonate  of  Soda  or  common  "soda." 

The  effect  upon  the  system  of  each  one  of  these  substances, 
or  combination  of  them,  when  occurring  in  water,  is  the  same 
as  when  given  in  ordinary  prescriptions,  but  there  is  a  point 
beyond  which  chemistry  has  not  penetrated ;  for  instance, 
a  glass  of  some  mineral  waters,  containing  but  a  few  grains 
of  solid  matter  in  solution,  will  often  produce  a  quicker  and 
more  powerful  effect  when  taken  than  twice  the  amount  of 
the  solid  constituents  shown  to  be  present  by  analysis,  pre- 
pared artificially  by  the  apothecary. 

The  reason  of  the  efficacy  of  some  mineral  waters  may  be 
in  unrecognized  combinations  of  known  elements,  or  the 
presence  of  substances  as  yet  beyond  the  power  of  chemistry 
to  detect. 

Four  of  these  common  substances  mentioned  above  have  a 
characteristic  taste, and  as  the}7  are  all  found  in  nearly  every 
well,  it  follows  that  these  waters  must  have  some  taste.  This, 
as  already  stated,  is  a  fact.  We,  who  are  accustomed  by 
constant  use  to  one  particular  well,  fail  to  recognize  any 
taste  at  all,  while  a  stranger  will  often  detect  it  at  once. 
Distilled  pure  water  tastes  "  flat"  and  very  disagreeable  to 
us,  because  we  miss  the  salts  and  gases  which  distillation 
has  removed. 

A  chemist  will  often  work  in  an  atmosphere  filled  with 
noxious  and  powerfully  smelling  gases,  but  will  not  be  able 
to  perceive  them,  though  a  stranger  would  not  only  notice 
them  at  once,  but  with  great  difficulty  endure  them. 

The  mineral  constituents  in  well  or  river  water  will  aver- 
age from  five  to  thirty  grains  per  gallon  ;  while  they  vary 
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in  amount,  as  shown  from  analysis,  from  one  twentieth  to 
twenty  thousand  grains  per  gallon* 

Waters  containing  much  lime  or  magnesia,  are  called 
"  hard,"  and  are  the  only  kind  found  in  some  sections  of  our 
country. 

Besides  the  common  mineral  constituents  of  water,  there 
are  others,  which  have  been  occasionally  detected,  such  as- 
arsenic,  barium,  strontium,  lithium,  bromine,  iodine,  fluorine, 
zinc,  copper,  lead,  silver,  antimony,  nickel,  cobalt,  &c,  &c. 
It  will  be  noticed  that  many  of  these  are  poisonous,  but 
nature  suffers  their  presence,  in  minute  quantities  only — ■ 
except  in  rare  instances — while  the  localities  having  hurt- 
ful metallic  elements  in  their  waters  are  few  and  chiefly 
among  mines  and  ore  beds.  These  substances  rarely  occur 
in  our  wells  and  springs,  and  hence  they  need  no  particular 
consideration  here,  though  if  present,  only  analysis  is  a  safe 
means  of  detection. 

Where  water  contains  a  large  amount  of  mineral  matter, 
it  has  a  decided  effect  upon  the  digestive  organs,  and  after 
shorter  or  longer. use,  tends  to  produce  diseases,  such  as  dys- 
pepsia, constipation,  gravel,  &c,  &c.  But  waters  with  a 
large  enough  amount  of  mineral  matter  to  give  them  a 
decided  taste,  are  called  "  mineral  waters"  and  are  used 
rather  as  medicine,  than  as  a  habitual  means  of  slaking 
thirst. 

The  Common  Gases  dissolved  or  imprisoned  by  well  and 
spring  water  are  carbonic  acid,  sulphurretted  hydrogen  and 
the  component  of  air — oxygen  and  nitrogen.  Of  these  only 
one  is  dangerous — sulphurretted  hydrogen — and  that  is  easily 
detected  by  its  smell,  resembling  that  of  spoiled  eggs.  It 
give  the  characteristic  odor  to  "sulphur"  waters.  Carbonic 
acid  and  air  gives  to  waters  their  sparkling  quality — the 
former  being  often  artificially  introduced,  as  in  soda 
water,  &c. 


*In  the  river  Loka,  in  Sweden,  and  the  Dead  Sea  respectively  ;  the  lat- 
ter containing  four  hundred  thousand  times  more  solid  matter  than  the 
former.    Ocean  water  has  about  2,500  grains  per  gallon. 
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Ihe  Organic  Matter  in  well,  spring  and  river  water  may  be 
dead  or  living,  and  we  will  consider  the  two  classes  sepa- 
rately : 

Lifeless  Organic  Substances. — These  may  be  the  remains  of 
organized  bodies  and  plants  once  living  in  the  water,  or  ani- 
mal and  vegetable  matter  from  some  outside  source.  The 
latter  is  the  most  frequent  source  of  organic  impurity. 

In  localities  where  peat  and  marshes  abound,  water  may 
often  be  colored  by  organic  acids  and  other  substances  which 
it  dissolves,  and  yet  not  be  appreciably  unhealthy.  Such 
waters  are  common  in  some  countries,  and  present  danger- 
ous possibilities,  should  fermentation  and  putrefaction  at 
any  time  set  in.  Decaying  fish  and  animals,  leaves,  &c, 
<fec,  form  the  ordinary  and  accidental  organic  impurities 
of  water.  These  are  unhealthy  not  only  in  themselves,  but 
especially  because  they  offer  to  the  germs  of  disease  or  pes- 
tilence a  harbor  and  sustenance. 

As  was  stated  in  the  early  part  of  this  paper,  men  must 
be  protected  from  themselves,  and  especially  against  water 
of  their  own  poisoning.  Nature's  strivings  are  constantly 
to  make  clean  the  unclean  ;  to  dissipate  the  noxious  and  to 
destroy  the  hurtful,  but  man  by  breaking  nature's  laws  brings 
ten  fold  vengeance  on  his  head.  The  most  dangerous  poi- 
sons in  well  water  are  the  drainings  of  sewers,  sinks,  yards 
and  privies,  and  the  refuse  from  towns. 

These  organic,  poisonous  matters  ooze  through  the  soil 
into  wells  and  springs,  and  as  before  said,  may  not  show  any 
bad  effect  for  some  time,  but  sooner  or  later  disease  and 
death  will  surely  visit  the  unsuspecting  household,  and  the 
physician's  aid  be  sought  in  vain,  for  with  every  draught  of 
water  which  passes  the  fevered  lips,  the  sufferer  imbibes  new 
poison,  and  hastens  the  inevitable  end.  Moreover,  the  germs 
of  many  contagious  diseases,  which  feed  on  filth  and  multi- 
ply in  foul  water,  are  nurtured,  and  preserved  in  warm  cli- 
mates, through  winter  weather,  by  the  equab]e  tempera- 
ture of  wells  and  cisterns,  and  are  ready  to  start  anew  on 
their  errand  of  death,  when  a  favorable  moment  arrives. 
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The  city  of  Wilmington  is  no  doubt  above  the  general 
average  of  Southern  cities  in  sanitary  condition,  but  what  a 
picture  the  February  number  of  the  Journal  showed  us. 
Think  of  it! 

"  There  was  one  well  two  feet  from  the  privy,  two  wells  Jour  feet 
from  the  privy,  thirty -three  wells  ten  feet  from  the  privy,  two  hun- 
dred and  twenty  wells  from  twenty  to  thirty  feet  I" 

The  soil  upon  which  Wilmington  is  located  being  "  nearly 
as  white  as  the  sea-shore,  and  as  permeable !! " 

It  is  not  our  purpose  at  present  to  depict  the  danger  of 
such  neglect  of  sanitary  precautions,  so  much  as  to  point  to 
a  remedy. 

1st.  We  say  unhesitatingly,  if  a  well  shows  signs  of  contamina- 
tion by  sewerage  or  other  like  matter,  fill  it  up  ! 

2d.  Build  all  sinks  and  privies  as  far  as  possible  from  the  welL 

Through  permeable  soils  and  strata,  dangerous  liquids 
may  ooze  to  a  distance  of  many  feet.  We  know  of  cases 
where  wells  had  been  used  for  years  with  no  bad  effect,  when 
suddenly  disease  and  death  appeared.  The  poison,  though 
slow  in  its  course,  had  finally  reached  the  well,  and  a  chem- 
ical analysis  revealed  contamination  from  privies  thirty 
feet  or  more  distant. 

The  living  organisms  which  are  found  in  water  are,  some 
of  them,  injurious;  some  beneficial. 

Under  favorable  conditions  of  light,  warmth,  &c,  count- 
less millions  of  living  things  will  spring  into  life  in  any 
water ;  the  more  impure,  the  more  abundant  they,  will  be. 
If  the  water  is  alkaline  they  will  be  animalculse  or  infu- 
soria: if  acid,  fungi,  algse,  &c. 

They  are  never  found  in  fresh  rain  water,  but  are  abundant 
in  nearly  every  cistern.  The  office  of  infusoria  is,  in  water, 
that  of  the  buzzard  on  land;  they  are  scavengers,  and  pu- 
rify the  liquid  by  feeding  upon  the  decaying  matters  it  con- 
tains. But  the  microscope  reveals  to  us  in  water,  contami- 
nated with  sewerage  for  instance,  minute  germs  capable  of 
motion,  which,  as  in  the  case  of  the  infusoria,  live  on  the 
organic  matter,  but  are  believed  to  accompany  if  not  to 
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cause  many  forms  of  contagious  disease,  filling  even  the  air, 
in  times  of  epidemic. 

To  detect  many  of  these  impurities  and  dangers,  chemi- 
cal analysis  and  the  microscope  are  sometimes  indispensable, 
but  the  following  rule  may  awaken  suspicion  and  lead  to  a 
scientific  investigation  of  the  quality  of  drinking  water  in 
some  cases. 

A  good  drinking  water  is  perfectly  colorless  and  transparent, 
without  smell  or  noticeable  taste,  and  agreeable  to  the  palate.  It 
should  not  lose  its  clearness  in  boiling,  and  should  leave  a,  very 
small  residue  on  evaporation 

Where  impurities  are  suspected,  an  analysis  should  be 
obtained  if  possible ;  if  not,  filtering  through  charcoal  or 
sand,  or  boiling  will  often  either  remove  or  render  harmless 
various  dangerous  ingredients. 

The  State  Board  of  Health  has  done  the  people  of  Wil- 
mington and  the  whole  State  a  great  service  in  directing 
attention  to  this  subject. 

The  following  circular  explains  the  way  in  which  to  secure 

ANALYSES  FOR  STATE  BOARD  OF  HEALTH. 

By  an  act  of  the  Legislature  of  1879,  entitled  "An  act 
supplemental  to  an  act  creating  a  State  Board  of  Health,"* 
the  Chemist  of  the  State  Experiment  Station  was  made 
Chemist  to  the  Board  of  Health.  In  compliance  with  the 
requirements  of  the  law,  the  Station  is  prepared  to  make 
such  analyses  as  may  be  approved  by  the  Secretary  of  the 
Board.  The  following  instructions  for  sending  samples  must 
be  carefully  complied  with  by  those  wishing  to  avail  them- 
selves of  the  facilities  afforded  by  the  laboratory  of  the  Sta- 
tion, and  provided  by  the  law: 

1.  In  cases  of  suspected  poisoning  the  Coroners  and 
County  Superintendents  of  Health  must  comply  with  spe- 
cial instructions  which  have  already  been  sent  them,  or 
which  may  be  had  on  application. 

*See  page  14. 
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2.  Analyses  of  articles  of  food,  drugs,  etc.,  examinations 
in  cases  of  suspected  adulteration  of  foods  and  medicines, 
and  investigations  desired  in  connection  with  the  hygienic 
duties  of  the  Superintendents  of  Health,  will  be  undertaken 
when  authorized  by  the  Secretary  of  the  Board. 

3.  Parties  desiring  a  chemical  examination  of  the  waters 
of  public  or  private  wells  must  first  write  to  Dr.  Thomas  F. 
Wood,  Secretary  State  Board  of  Health,  Wilmington,  for 
permission.  They  will  then  proceed  to  obtain  a  sample 
according  to  the  following  directions.  These  directions  will 
also  be  complied  with  by  agents  of  the  Board  taking  sam- 
ples of  water  by  their  order:  Secure  one  or  more  glass 
bottles,  or  a  demi-john,  which  will  hold  at  least  two  gal- 
lons. These  bottles  must  be  perfectly  clean  (better  new.) 
When  possible,  secure  a  sample  by  letting  the  bottle  down  into 
the  well,  being  careful  not  to  stir  up  the  bottom  or  touch  the 
sides.  Cork  tightly  with  new  corks  and  seal  with  wax.  Mark 
each  bottle  with  designating  numbers.  Pack  in  saw-dust, 
straw  or  tan-bark,  and  pre-pay  the  express  charges  to  Chapel 
Hill* 

Having  sent  the  samples,  directed  to  The  Experiment 
Station,  fill  out  and  send  by  mail  the  accompanying  blank. 
Samples  sent  during  the  winter  run  great  risk  of  freezing 
and  bursting  the  bottles. 

By  order  of  Board  of  Health  : 

A.  R.  Ledoux,  Chemist. 


*The  analyses  will  be  made  free  of  charge   to  the  sender,  but  the 
Board  of  Health  has  no  funds  with  which  to  pay  express  charges. 


137 


BLANK. 

Dr.  A.  R.  Ledoux : 

Sir:  I  send  by  express  to  day sample...  of  Water, 

drawn  by  order  of  the  Secretary  of  the   Board   of  Health, 

on  the of ,  18...,  from  well...,  in  the  town  of 

..,  and  marked  as  follows  :  


Remarks 


Yours  truly, 

(Signed,), 
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The  analyses  of  this  class  have  been  mainly  qualitative, 
and  number  twenty-four.  The  greater  part  were  sent  to  the 
Station  by  order  of  the  State  Geologist.  They  will  be  reported 
by  Prof.  Kerr  in  his  work,  and  therefore  need  no  special 
mention  here.     The  few  which  follow  are  of  general  interest : 

Analysis  No.  146. — Green  Feldspar. 
From  Cumberland  County.     Sent  by  Prof.  Kerr. 

Copper, 0.50  per  cent. 

Water, 1.34        " 

Silica,  Oxide  of  Iron,  Alumina,  &c, 98.16 

100.00 

Analysis  No.  153. — N.  C.  Gummite* 
Note. — The  sample  was  light  yellow  on  the  outside,  but  shaded  gradu- 
ally into  a  brown,  being  dark  redish  brown  in  centre.    Each  layer  differed 
from  the  others  in  the  per  cent,  of  moisture  it  contained.     The   following 
is  the  composition  of  the  central  mass: 

Uranic  Oxide, 72.83  per  cent. 

Silica, 5.01 

Water  expelled  at  red  heat, 10.82        " 

Analysis  No.  217. — N.  C.  Lignite. 
From  Prof.  W.  C.  Kerr. 

Volatile  Hydrocarbons  and  other  organic   matter,    23.84  per  cent. 

Fixed  Carbon, 32.36 

Ash, 43.80 

100.00 

Analysis  No.  241. — "  Potash  Rock." 
From  Gen.   R.   F.   Hoke,   Raleigh,   N.   C. 

Silica, 71.02  per  cent. 

Potash,   5.29 

Alumina, Undetermined. 

Analysis  No.  251.— Manganese  Ore. 
From  Warm  Springs,  North  Carolina.     Sent  by  Prof.  Kerr. 

Water  at  red  heat, 6.03  per  cent. 

Binoxide  of  Manganese, 78.67        " 

*New  variety. 
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Analysis  No.  254. — Assay,  Gold  Oke. 
From  property  of  Jas.  Newlin,  Alamance  Co.     Sent  by  Prof.  Kerr. 

Copper, , 0.52  per  cent. 

Gold, 100  pennyweights  per  ton,  (2,000  lbs.) 

Analysis  255. — Copper  Ore. 
From  property  of  Jas.  Newlin,  Alamance  Co.     Sent  by  Prof.  Kerr. 
Copper, 10.89  per  cent. 

Analysis  No — Dolomitic  Lime  Stones. 

From  Ellejay  Creek,  Macon  Co.     Sent  by  Prof.  Kerr. 

I.  II.  in.  IV. 

Carbonate  of  Lime,. .  .72.01  per  ct.  62.51  per  ct.  71.56  per  ct.  66.86  per  ct. 
Carbonate  of  Magnesia,  7.82        "      9.76        "      9.18        "      3.78        «' 

These  samples  are  interesting  in  view  of  the  scarcity  of  limestones  in  the 
State. 
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SOILS. 

Soil  analysis  'practically  is  by  no  means  what  it  would 
seem  from  theoretical  considerations.  It  sounds  very  plausi- 
ble to  say — "Plants  need  certain  forms  of  food  which  they  get 
from  the  soil.  Analyze  a  soil,  and  you  will  findatonce  what 
elements  of  plant  food  it  contains,  and  what  you  must  add  to  se- 
cure the  best  returns  for  your  labor."  Unfortunately,  in  North 
Carolina  there  is  a  great  diversity  of  soil,  and  even  upon  a 
single  plantation  a  dozen  totally  distinct  varieties  can  be 
found,  or  for  that  matter,  within  the  same  lot.  In  no  branch 
of  analytical  work  is  it  more  necessary  to  exercise  care  in 
selecting  fair  samples  than  in  soil  analyses.  Recognizing 
this  fact,  the  Board  of  Agriculture  have  ordered  that  no 
analyses  of  this  class  need  be  made  except  when  authorized 
by  the  State  Geologist.  Prof.  Kerr  has  sent  about  twenty-one 
samples  of  soils  to  the  station.  These  were  selected  by  him 
in  person,  and  represent  type  soils  in  different  parts  of  the 
State.  I  will  not  anticipate  the  publication  of  the  survey 
by  giving  these  analyses  here. 

From  an  examination  of  the  soils  and  subsoils  of  the 
State,  many  interesting  and  valuable  facts  can  be  observed — 
facts  which  are  of  great  use  to  the  agricultural  chemist  in 
recommending  fertilizers,  &c,  for  different  sections.  In  the 
vicinity  of  Chapel  Hill,  where  a  soft,  easily  disintegrated 
granite  forms  the  bed-rock  and  basis  of  our  soil,  there  is  a 
matter  of  considerable  interest  which  has  been  observed, 
viz :  a  decomposition  of  the  soda-feldspar,  whereby  it  loses  a 
part  of  its  silica  and  takes  carbonic  acid  in  its  place,  making 
a  strongly  alkaline  soil.  It  is  well  known  that  in  the 
ground,  where  carbonic  acid,  in  statu  nascenti,  or  in  solution 
in  water,  can  get  at  the  silicates,  and  being  aided  by  the. 
decomposition   of  organic  matter  and   the   disintegrating 
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power  of  the  rootlets,  the  chemical  change  above  mentioned 
may  take  place ;  but  even  on  the  surface  and  upon  rock 
walls,  the  same  change  occurs  near  Chapel  Hill.  This  is 
especially  noticeable  upon  the  lands  of  Mr.  William  Weaver. 
After  a  dry  spell  the  land  will  be  white  with  carbonate  of 
soda  of  strong  alkaline  reaction.  I  have  been  so  fortu- 
nate as  to  secure  a  piece  of  coarse  granite  containing  masses 
of  white  feldspar  coated  with  carbonate  of  soda,  the  change 
having  taken  place  while  the  stone  lay  upon  a  wall,  entirely 
free  from  organic  matter  or  soil.  On  washing  off  the  stone 
and  exposing  it  to  the  air  for  a  few  days,  it  will  again 
become  coated  with  the  white  soda  salt.  This  reaction  is 
worthy  of  a  further  study. 

FENNEL. 

A  sample  of  a  variety  of  the  above  plant  which  grows 
very  luxuriantly  anywhere  in  North  Carolina,  was  sent  to 
the  Station  by  Prof.  Kerr  for  an  examination  as  to  its  ferti- 
lizing properties.     The  analyses  are  as  follows  : 

Ash, 7.39  perct. 

Albuminoids,  2.94    "       Containing  Ammonia,  0.57  per  ct. 

ANALYSIS  OP  ASH. 

Potash,. c 14.42  per  ct. 

Soda, Not  determined. 

Magnesia, 5.42  per  ct. 

Lime, 14.39       " 

Phosphoric  Acid, 6.58       " 

Sulphuric  Acid,...'... 4.06       " 

Silica, 30.80       " 

Chlorine, . .  2.96       " 

Oxide  of  Iron, 7.00       " 

The  woody  nature  of  this  plant  will  hardly  admit  of  its 
use  for  fertilizing,  at  least  after  it  has  matured. 

HERRING   REFUSE. 

The  magnitude  of  the  fishing  interest  of  Eastern  North 
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Carolina  can  hardly  be  exaggerated.  Nowhere  in  our  coun- 
try is  the  business  conducted  on  a  larger  scale.  It  reads 
like  fiction,  but  it  is  a  fact  that  at  a  single  haul  of  a  single 
seine  in  Dr.  William  Capehart's  fishery,  more  than  250,000 
fish  have  been  caught — the  single  seme  stretching  in  unbroken 
length  over  one  and  a  half  miles,  and  being  operated  by 
steam. 

The  Albemarle  Fisheries  employ  over  one  thousand  hands. 
Their  estimated  catch  per  annum  is  as  follows : 

Herring, 47,000,000 

Shad, 337,000 

Striped  Bass, 168,000 

Perch, 125,000 

Sturgeon, 1 ,150 


47,631,150 
This  enormous  total  of  nearly  fifty  millions  of  fish  repre- 
sents only  the  varieties  which  are  marketable.  There  are 
immense  numbers  obtained  in  every  haul  which  are  com- 
mercially valueless.  These  "  refuse  fish,"  and  the  entrails, 
cuttings  and  cleanings  of  those  which  are  salted  down, 
make  a  valuable  fertilizing  material,  which  is  more  or  less 
used  in  the  vicinity  of  the  fisheries,  but  would  need  drying 
and  other  manipulations  to  render  it  transportable  to  any 
great  distance. 

Dr.  Capehart  estimates  that  this  waste  or  "offal "  on  the 
Albemarle  alonei  which  is  utilized  as  a  fertilizer,  amounts  to 
nearly  two  thousand  five  hundred  tons  per  annum.  When  we 
add  to  these  figures  the  refuse  from  the  Pamlico  Sound  we 
see  a  great  aggregate  of  fertilizing  material  which  would  be 
of  immense  value  were  it  properly  prepared.  The  following 
analysis  surprised  me  by  the  very  high  per  centage  of  am- 
monia and  phosphoric  acid  obtained  : 

Analysis  No.  107.— Dry  Herring  Refuse. 

Nitrogen 9.88  per  ct.  Equivalent  to  Ammonia, 11.95  per  ct. 

Phosphoric  Acid, 8. 90    "  "  "  Bone  Phosphate,    19.42       " 
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The  sample  was  treated,  on  receipt,  as  nearly  as  possible 
as  is  done  in  making  "fish  guano"  from  the  "  Fat. Back  "  or 
Menhaden,  (Clupea  menhaden).  The  oil  was  extracted  (being 
about  10  per  cent,  as  I  estimated  it,)  and  the  residue  was 
dried  at  212°  F.  Owing  to  the  small  proportion  of  bones 
present,  the  sample  pulverized  with  comparative  ease  when 
thoroughly  dry.  There  is  a  chance  for  a  valuable,  paying 
investment,  in  the  direction  indicated  here. 

ADULTERATED   CANDY. 

A  sample  of  ordinary  candy  was  examined  at  the  Station 
with  the  following  result  : 

Analysis  No.  134. — Sample  of  Candy. 

Contains  :  Cane  Sugar, 59.40  per  ct. 

Soap-Stone,  (ground,) 3.00     li 

Flour,  Starch,  coloring  matter,  moisture,  flavoring  matter,  &c,  &c,  un- 
determined. 

BOILER    INCRUSTATION. 

A  sample  of  hard  deposit  which  formed  in  the  boilers  of 
Leaksville  Cotton  Mills  was  examined  for  Col.  Morehead, 
with  the  following  result : 

Analysis  No.  265. 

The  dry  sample  contained  : 

Silica  (sand) 6,50  per  cent. 

Lime 44.29 

Magnesia 5.66 

*Oxide  of  Iron  and  Alumina 2.00 

Carbonic  Acid 41.21 

Sulphuric  Acid,  and  undetermined  matter.  0.34 


100.00 


♦Principally  Alumina. 
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We  see  from  the  analysis  that  the  substance  is  mainly 
Carbonate  of  Lime,  the  most  common  ingredient  in  deposits 
of  this  character. 

SASSAFRAS    OIL — ITS   EXTRACTION. 

Several  letters  have  been  received,  asking  for  information 
in  regard  to  the  cost  and  method  of  extracting  the  oil  of 
sassafras.  Knowing  that  Hon.  Walter  L.  Steele,  of  Rock- 
ingham, had  practical  acquaintance  with  the  subject,  I  wrote 
to  him  for  information,  and  obtained  the  following  very 
kind  and  full  response.  I  trust  he  will  pardon  my  making 
his  letter  public,  and  will  be  willing  that  the  farmers  of  the 
State  should  share  with  me  the  knowledge  he  imparts: 

Rockingham,  28th  May. 
Prof.  Ledoux: 

My  Dear  Sir :  Your  letter  of  the  24th  inst.  making  in- 
quiry as  to  sassafras  oil,  reached  me  on  Saturday.  I  regret 
that  I  cannot  give  you  full  information  on  the  subject,  and 
especialty  as  to  the  cost  of  apparatus  for  its  distillation, 
but  will  do  my  best  to  meet  your  wishes.  Some  of  my  re- 
marks are  the  result  of  experience — having  had,  occasion- 
ally during  the  war,  and  for  a  few  years  after  its  termina- 
tion, a  disposition  to  manufacture  the  oil  on  a  small  scale, 
and  for  personal  use. 

The  books  tell  us  that  the  bark  of  the  root  of  sassafras  will 
yield  about  3  per  cent,  of  oil.  I  think  it  probable  it  will, 
if  thorough  economy  is  used.  To  do  this,  however,  it  would 
be  necessary  to  use  the  saturated  water,  which  comes  over  in 
distillation,  for  all  further  processes.  This  oil  is  heavier 
than  water,  and,  after  the  vapor  is  condensed  and  runs  from 
the  still-worm,  it  collects  in  globules  and  falls  to  the  bottom 
of  the  receiving  vesssel.  After  being  allowed  to  remain  still 
for  a  few  hours,  the  supernatant  water  is  carefully  poured 
off.  This  water,  as  before  stated,  is  saturated  with  oil,  and 
hence,  can  take  up-  no  more.  By  its  use,  therefore,  future 
distillation  will  yield  a  larger  per  centage  of  oil. 
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A  copper  still  which  will  hold  one  hundred  and  fifty  gal- 
lons is  large  enough  for  the  manufacture  of  quite  a  number 
of  pounds  daily.     The  roots  of  the  sassafras,  after  being 
washed,  are  cut  up  or  crushed,  and  about  five  times   their 
weight  of  water  poured  over  them.     It  is  then  placed  in  the 
still  so  as  to  fill  it  about  three-fourths  full,  and  the  fire' 
applied.     Of  course  the  cap   should  be  well  fitted.     Care- 
must  be  taken  that  the  roots  do  not  adhere  to  the  bottom  of 
the  s^till  and  burn.     If  they  burn,  the  oil   will  be  reddened 
and   have    more   empyrematic   odor.     The   oil  and   water 
should  be  received  in  a  glass  vessel.     After  it  is  separated- 
from  the  water,  the  oil  should  be  filtered,  so  as  to  make  it 
transparent.     The  water  remaining  in  the  still,  as  well-  as 
that  which  is  condensed,  should  be  used,  for  other  distilla- 
tions, for  the  reasons  above  given.     The  still  would  cost 
about  $200  to  set  it  up.     The  additional  cost  would  be  for 
funnels — (one  for  pouring  in  cans,  and  one  for  filtering) — 
cans  and  receivers.     The  cans  are  made  of  tin,  and  will  cost 
probably  a  dollar  each.     The  manufacturer  should   have 
some  solder,  a  soiderer,  a  little  rosin  and  a  few  pieces  of  tin. 

Another,  and  originally  a  less  expensive  mode,  is  this: 
Take  an  iron  boiler  for  generating  steam.  A  pipe  of  iron 
or  tin  leads  from  this  to  the  bottom  of  a  tub  made  of  wood 
and  well  hooped.  In  this  tub  are  placed  the  roots,  without 
water.  The  top  is  well  luted  to  the  tub,  and  from  this  tub 
a  tin  pipe,  about  one  to  three  inches  in  diameter,  leads 
through  a  trough  of  cold  water  and  the  condensed  vapor  is 
caught  in  a  receiver,  as  before  stated.  One  objection  to  this 
mode  is  that  the  wooden  tub  absorbs  a  great  deal  of  oil.  But- 
the  steam  process  always  produces  colorless  oil.  The  tub  can 
be  made  of  tin,  iron  or  copper,  and  if  so,  though  adding,  to 
the  expense,  it  is  really  more  economical  in  the  end.  Even, 
in  the  steam  process  the  water  which  runs  over  can  be  used 
to  produce  steam.  I  suppose  the  second  mode  could  be  had 
for  not  over  $100,  if  wood  is  used.  If  iron  or  copper,  it 
would  cost  about  the  same  as  the  first.  The  steam  is  far 
preferable. 

10 
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The  oil  is  worth  about  85  cents  a  pound  in  New  York.* 
At  that  rate  the  manufacturer  would  realize  not  over  75 
cents  per  pound  if  he  sold  in  New  York  and  employed  no 
middlemen. 

I  think  that  one  man,  after  paying  for  his  wood  and  roots, 
would  be  able  to  make  from  $3  to  $5  per  day  for  his  labor, 
the  profit  depending  upon  the  still  and  his  production. 

A  few  years  ago  there  were  quite  a  number  of  stills  in  this 
State,  engaged  in  the  manufacture  of  this  oil.  The  only  one 
I  have  seen  was  exceedingly  crude  and  there  was  much 
■waste.  Of  course  there  must  be  a  shelter  for  the  still.  This 
.  could  foe  made  of  logs  or  posts,  and  covered  with  boards  at 
,a  small  .expense. 

There  jtre  in  our  old  fields,  and  elsewhere,  at  least  two 
.kinds  of  .sassafras — the  red  and  the  white.  The  former,  it 
is  said,  yields  more  oil  than  the  latter.  The  latter  can  be 
.recognized  byithe  fact  that  it  is  mucilaginous. 

I  do  not  know  all  the  uses  to  which  the  oil  is  applied.  It 
is  said  to  be  a  solvent  for  india  rubber.  Certainly  it  is  a 
rubifacient.  It  is  used  in  scenting  soaps,  flavoring  candies, 
.and -making  compound  perfumery. 

In  our  central  counties  the  sassafras  is  abundant,  espe- 
cially as  a  second  growth  in  old  fields.  Large  quantities  of 
it  are  found  in  Orange,  Wake,  Chatham,  Randolph,  Ala- 
mance, Guilford,  Davidson,  Rowan,  Iredell,  Cabarrus,  Mont- 
gomery and  other  counties.         *       -  #        .* 

Trusting  that  you  will  be  able  to  do  much  good  to  our 
people  in  your  department  of  learning,  and  that  you  find 
your  position  a  pleasant  one, 
I  have  the  honor  to  be, 

Very  respectfully  yours, 

Walter  L.  Steele. 

"VITATIVE     COMPOUND." 

A  sample  of  an  ounce  or  two  of  a  white  crystalline  sub- 


*It  is  less  now.     A.  R  L. 
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stance,  called  "Vitative  Compound,"  was  sent  to  the  Station 
to  be  tested,  and  is  a  rather  unique  thing  in  the  fertilizer 
line  (if  it  can  be  placed  in  that  line).  It  is  sold  by  Charles 
Bingham,  of  Harrisburg,  Penn.,  under  a  patent  issued  to 
Eli  Waugaman.  It  is  claimed  for  this  remarkable  com- 
pound, that  it  destroys  insect  or  parasitic  enemies  of  the 
plant,  protects  the  seeds  from  birds,  <fec,  &c.  But  I  will  give 
the  proprietor's  own  language : 

"  The  compound  is  purely  chemical  in  its  character  and 
effects,  contai tiing,  in  a  condensed  form,  those  ingredients  so  gen- 
erally deficient  in  the  soil,  and  yet  so  essential  to  the  immedi- 
ate and  certain  germination  of  the  seed,  and  the  vigorous 
and  rapid  growth  of  the  plant." 

"  It  is  claimed  ;  1st,  that  it  insures  the  more  certain  germi- 
nation and  growth  of  the  seed ;  2d,  it  produces  plants  of  more 
vigorous  and  rapid  growth  ;  3d,  maturity  is  reached  sooner 
than  by  the  ordinary  method  of  planting ;  4th,  danger 
from  early  planting  and  frosts  may  thereby  be  avoided ;  5th, 
it  is  applied  directly  to  the  seed,  and  is  not  used  broadcast, 
as  many  fertilizers  are;  6th,  the  cost  of  preparing  seeds 
(corn  for  instance,)  will  amount  to  only  a  trifle;  7th,  it  is  a 
perfect  protection  for  the  seed  and  shoot  against  wire-worms,  cut- 
worms and  grubs" 

Upon  instituting  an  examination  of  this  fertilizer  (?)  it  was 
a  matter  of  astonishment  to  find,  on  one  hand,  that  phos- 
phoric acid,  ammonia  and  potash  were  entirely  absent,  while 
the  anaylsis  showed  the  presence  of  Lead  and  Zinc  !  Sul- 
phuric Acid  and  Acetic  Acid.  The  crystals  showed  great 
difference  in  the  amount  of  water  they  contained,  many 
having  effloresced.  On  this  account  it  was  difficult  to  obtain 
results  which  agree  perfectly.  From  the  averages  of  all 
determinations,  it  seems  that  the  "  compound  "  is  a  mixture 
of  about  equal  parts  of  commercial  Sugar  of  Lead,  (Acetate  of 
Lead)  and  Sulphate  of  Zinc.  Sugar  of  Lead  is  a  violent  pop- 
son,  while  Sulphate  of  Zinc  is  little  behind  it  in  that  respect. 

The  "  Compound  "  is  put  up  in  pretty  little  boxes.  The 
smallest,  which  contains  about  two  ounces,  is  sold  for  $1.00, 
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Commercial  Acetate  of  Lead  is  worth  at  retail  about  twen- 
ty-five cents  per  pound,  and  Sulphate  of  Zinc  ten  cents  per 
pound.  This  is  a  point  worth  attention,  even  without  con- 
sidering the  compound  from  a  chemical  or  agricultural 
standpoint. 

By  consulting  the  proprietor's  instructions,  we  see  that  the 
"Vitative  Compound  "  is  to  be  dissolved  in  water  at  the  rate 
of  four  ounces  to  six  gallons  of  water.  In  this  solution 
about  one  bushel  of  seed  is  to  be  soaked  until  sprouting 
begins — that  is  all.  "  Not  only  "  (so  says  Mr.  Bingham)  "will 
the  seed  and  plant  be  free  from  the  ravages  of  the  cut-worm, 
bugs,  &c,  but  it  secures  early  maturity,  sure  crops  and 
large  yield." 

Whatever  may  be  the  truth  about  "  The  Vitative  Com- 
pound's'7 ability  to  protect  the  plant  and  seed  from  birds 
and  insects — three  things  are  true  concerning  it. 

1st.  It  has  no  fertilizing  properties  whatsoever,  and  can- 
not replace  a  manure.  2d.  It  costs  twenty-four  times  as 
much  as  it  is  worth.  Sd.  It  is  most  decidedly  "  poisonous 
to  animals,"  as  the  circular  says. 

Finally,  it  may  be  well  to  call  attention  to  the  fact  that  if 
a  solution  of  Sugar  of  Lead  is  what  Mr.  Bingham  desires  that 
the  seed  shall  be  soaked  in,  he  does  not  attain  that  end,  as 
by  the  time  the  two  ingredients  are  dissolved  in  the  water, 
there  is  no  longer  Acetate  of  Lead.  The  metal  has  left  the 
Acetic  Acid  and  combined  to  form  nearly  insoluble  Sulphate 
of  Lead. 
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CHEMICALS  AND  FERTILIZERS. 


SOME    POINTS    IN   THE   HISTORY   OF    ARTIFICIAL    FERTILIZERS. 

Before  recording  the  results  of  our  analyses  of  chemicals 
•and  fertilizers,  it  has  seemed  best  to  me  to  give  a  short 
account  of  the  history  and  use  of  fertilizing  materials.  The 
subject  is  so  vast  and  interesting  that  merely  an  outline  can 
be  given,  even  though  great  pains  are  taken  to  condense. 

While  in  Egypt,  1,000  years  B.  C.  and  earlier,  we  learn 
from  the  sculptures  of  the  Nile,  agriculture  was  already 
recognized  as  a  science,  we  find  the  Egyptian  relying  on 
the  overflow  of  his  river  to  restore  the  plant  food  removed 
by  his  crops ;  but  long  before  the  age  of  sculptured  hiero- 
glyphics, the  value  of  the  manure  of  flock  and  herd  was  ap- 
preciated by  those  who  "  planted  vineyards,"  or  were  simple 
"  tillers  of  the  soil."  In  the  palmy  days  of  Greece  and  Rome, 
agriculture  was  well  understood,  as  we  learn  from  the  wri- 
tings of  Xenophon,  Cato,  Varro,  Virgil,  Columella,  Pallacl- 
ius,  &c,  &c.  The  Grecian  farmers  were  especially  skillful 
in  composting. 

Leaving  the  consideration  of  manures,  properly  speaking, 
we  will  now  consider  more  closely  the  history  of  artificial 
fertilizers,  as  now  understood.  One  of  the  earliest  and  most 
interesting  accounts  of  the  use  of  these  manures  has  been 
recently  discovered  in  a  Welsh  manuscript  of  the  first  cen- 
tury. Mr.  Chas.  V.  Mapes  (in  the  report  of  the  New  Jersey 
State  Board  of  Agriculture,  1878,  p.  80.)  gives  a  synopsis  of 
an  English  translation  of  a  portion  of  the  manuscript,  as 
follows : 

"  The  narrative  refers  to  a  period  in  history  as  far  back 
as  about  the  middle  of  the  first  century,  when  Caradoz, 
(Caracteus,  King  of  the  Selures  inhabiting  South  Wrales,) 
was  warring  against  the  Romans  and  slaughtering  them 


150 


most  terribly.  After  these  wars  in  which  so  many  of  the 
Csesarians  had  been  killed,  their  bones  which  had  been  left 
by  the  wolves,  ravens  and  dogs,  like  a  white  sheet  of  snow, 
in  many  places,  covered  the  face  of  the  earth." 

"  The  son  of  the  king  caused  these  bones  to  be  collected 
together  into  one  huge  pile  from  one  of  the  battle  fields, 
with  other  bones  found  throughout  his  dominions,  so  that 
the  heap  became  of  immense  magnitude. 

"  It  then  came  into  his  mind  to  form  a  prison  of  these 
bones  in  which  to  confine  such  enemies  and  foreigners  as 
might  be  taken  in  war,  and  he  set  himself  to  work  and  con- 
structed a  large  edifice  with  exceedingly  strong  walls  of  the 
bones  cemented  together.  It  was  of  a  circular  form  and  of 
wondrous  size,  and  within  the  enclosure  were  many  smaller 
cells  formed  of  the  lesser  bones.  This  was  called  the  prison 
of  '  Oeth  and  Annoeth,'  which  was  demolished  several  times 
by  the  Caasarians  but  rebuilt  by  the  natives,  stronger  than 
before.  And  in  the  course  of  a  long  time  the  bones  became 
decayed,  so  that  they  would  no  longer  hold  together,  and 
were  reduced  to  dust ;  then  they  carried  the  remains  and 
put  them  on  the  surface  of  the  plowed  land,  and  from  that 
time  they  had  astonishing  crops  of  wheat  and  barley  and  of 
every  other  kind  of  grain  for  many  years." 

Other  instances  of  accidental  or  intentional  use  of  bones, 
blood,  &c,  are  found  in  the  writings  of  the  first,  second, 
third,  fourth  and  later  centuries,  but  it  is  not  until  Chemis- 
try began  to  lend  her  aid  to  Agriculture,  and  herself  to  grow 
out  of  the  swaddling  clothes  of  Alchemy,  that  we  find  an  in- 
telligent and  growing  use  of  artificial  fertilizers. 

Marl  was  used  in  England  in  the  sixteenth  century.  In 
1783,  Arthur  Young — the  testimony  of  the  age  to  the  con- 
trary notwithstanding — announced  that  his  experiments 
proved  that  ammonia  was  beneficial  and  not  injurious  to 
plants,  and  that  salt  was  a  valuable  fertilizer.  To  the  lec- 
tures and  investigations  of  Sir  Humphrey  Davy,  in  1802  to 
1812,  England  owes  the  great  impulse  which  started  agri- 
cultural chemistry  on  a  career  of  usefulness — intelligent 
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usefulness — to  her  farmers.  Davy  experimented  with  the 
action  of  the  elements  upon  plant  life,  with  the  action  of 
salts  of  all  kinds,  comparing  their  use  with  guano,  lime, 
&c,  &c.  Nitrate  of  Soda  had  also  been  used,  at  Davy's  sug- 
gestion, as  a  top  dressing  for  grain.  While  this  work  had 
been  going  on  in  England,  Continental  agriculture  was 
keeping  breast  with,  if  not  ahead  of,  the  English.  Duhamal, 
Buffon,  Wallerius,  Reaumer  and  others  were  doing  hard  and 
good  work  in  the  laboratory  and  in  the  field.  In  1832, 
Sprengel  published  analyses  of  soils  and  plants,  made  by 
improved  and  more  reliable  methods  than  before,  and  in 
1840,  Liebig,  at  one  bound,  assumed  the  leadership  in  agri- 
cultural science.  He  cleared  the  field  of  agricultural  chem- 
istry from  useless  brush  and  bramble — the  product  of  ages  ; 
removed  the  weeds  of  unnatural  growth  and  leveled  the 
clods  of  prejudice,  allowing  the  sunlight  of  his  genius  to 
illumine  the  dark  corners  of  the  science — to  warm  new  and 
healthy  thought-growths  into  being.  He  it  was  who,  build- 
ing upon  the  foundations  of  the  past,  reared  for  his  time  and 
our  own  a  superstructure  of  chemical  truth  which  has  stood 
and  will  stand.  Liebig  had  to  modify  and  retract  many 
things,  before  he  died,  which  he  once  believed — much  he 
did  not  explain,  but  his  theories  still  obtain  and  are  but 
rarely  replaced  by  others.  He  was  not  supplanted  by  Bous- 
singault,  but  confirmed  by  the  practical  investigations  of  the 
latter.  Down  to  our  own  day,  we  need  not  follow  the  his- 
tory of  the  use  and  office  of  manures,  but  the  modern  views 
will  come  up  for  remark  under  their  proper  heads. 

USE    AND    ACTION    OF    ARTIFICIAL    FERTILIZERS. 

Here  we  enter  a  field  well  fought  over,  and  still  the  field 
of  many  a  scientific  encounter.  I  do  not  propose  to  take 
sides  with  either  party  in  the  discussion  of  the  subject,  but 
wish  to  lay  before  our  farmers  the  theories  and  beliefs  which 
are    most  generally   accepted.     The   principles    on  which 
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the   application    of  any    manure    depends,  as  universally 
accepted,  have  been  succinctly  stated  as  follows  : 

"  1.  Plants  require  various  kinds  of  solid  mineral  matter. 
and  derive  the  same  exclusively  from  the  soil." 

"2.  Some  plants,  which  in  the  natural  state  derive  the  gas- 
eous-elements  of  their  organic  structure,  viz:  carbon,  hy- 
drogen, nitrogen  and  oxygen  (in  the  shape  of  carbonic  acid, 
ammonia,  water,  &c.,)  from  the  atmosphere,  must  be  sup- 
plied with  more  or  less  of  these  matters  from  the  soil,  in  agri- 
cultural production," 

"  3d.  Different  plants  require  different  proportions  of  these 
substances  for  luxuriant  growth." 

"  4th.  Different  plants  require  different  quantities  of  these 
substances  to  mature  a  full  crop." 

"  5.  Different  plants,  from  peculiarities  of  structure,  draw 
differently  on  the  same  stores  of  nutriment" 

"6.  Different  soils  abound  or  are  deficient,  to  a  greater  or 
less  degree,  in  one  or  many  needful  ingredients  of  the  plant." 

"  7.  The  same  soil  has  a  different  composition  in  different 
years,  caused  by  the  removal  of  matters  in  the  crops,  or  by 
the  increase  of  available  food  from  tillage  and  the  effects  of 
the  weather." 

The  effects  or  functions  of  manures  are  three,  viz  : 

"1st.  They  may  chiefly  serve  to  improve  the  physical 
character  of  the  soil.  Such  are  some  manures  that  are  ap- 
plied in  large  quantit}^.  as  lime,  marl,  organic  matters." 

"  2d.  They  may  act  partly  as  solvents  or  absorbents,  and 
thus  indirectly  supply  the  plant  with  food  ;  e.  g.,  lime,  gyp- 
sum, salt  of  ammonia." 

"3d.  Finally,  they  may  enter  the  plant  as  direct  nutri- 
tion." 

If  all  manures  were  capable  of  entering  into  the  structure 
and  composition  of  every  crop  without  change— intact — we 
would  have  very  plain  sailing  in  ouragricultural  chemistry. 
We  would  simply  have  to  analyze  the  plant,  determine  the 
form  in  which  the  elements  composing  it  existed,  and  then 
supply  them  in  that  shape.     Many  theories  have  been  based 
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on  just  this  idea,  and  the  majority  of  the  various  "formulas" 
offered  to  the  farmer  are  said  to  be  prepared  by  taking  the 
composition  of  the  various  plants  and  crops  as  their  start- 
ing point.  This  would  do  very  well — does  very  well,  I 
might  say — to  serve  as  a  starting  point,  but  the  trouble 
begins  just  here.  When  we  have  ascertained  from  analyses 
that  certain  elements  exist  in  the  plant,  chemistry  alone  does 
not  tell  us  in  ivhatform  the  elements  and  compounds  will  be 
most  readily  taken  up  by  different  crops  on  different  soils. 
We  need  experiment  to  aid  in  settling  the  question.  The 
question  at  issue  between  the  advocates  of  special  manures 
and  the  believers  in  complete  fertilizers,  starts  just  here. 
Following  Ville  and  others,  the  chemical  men  show  us 
the  analyses  of  the  ash  of  every  crop  raised,  and  call  our 
attention  to  the  fact  that  they  have  a  special  manure  for 
each  and  every  one,  containing  varying  proportions  of 
ingredients  to  suit  each  case,  and  varying  the  ingredients 
themselves  to  satisfy  special  demands.  They,  moreover, 
adduce  field  experiments  to  prove  that  the  forms  in  which  they 
present  these  salts  and  elements  are  the  proper  ones — most  conge- 
nial to  the  plant.  The  advocates  of  general,  complete  ma- 
nures, say — "Since  fertilizers  have  all  the  above-mentioned 
effects,  the  question  is  complicated.  The  principles  above- 
stated,  taken  together  with  the  fact  that  the  physical  adapt- 
edness  of  soils  to  crops  is  indefinitely  varied  and  constantly 
changing,  demonstrate  not  only  that  there  can  be  no  fertil- 
izing panacea,  but  that  what  is  a  good  special  fertilizer  one 
year  for  a  special  crop,  on  special  soil,  may  utterly  fail  a 
second  year,  and  vice  versa.  The  most  useful  manures  are 
those  which  contain  the  largest  number  of  ingredients, 
and  which  present  them  to  the  plant  in  the  greatest  variety 
of  forms."*  "-Hence  stable  manure,  the  debris  of  former  veg- 
etation, is  always  a  safe  and  satisfactory  manure,  containing 
as  it  does,  the  same  elements  in  a  great  variety  of  forms  and 
conditions.  Our  fertilizers  replace  and  are  equal  to  stable 
manure." 


*See  Appleton's  Cyclopaedia,  Vol.  I,  Agricultural  Chemistry,  p.  216. 
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As  an  illustration  of  these  two  schools,  I  have  before  me 
two  circulars.  One  offers  to  the  farmer  the  following  distinct 
artificial  fertilizers,  viz:  (let  us  call  it)  "Smith's"  special  fertili- 
zers for  "  asparagus,  orange  trees,  strawberries,  grapes,  shrubs, 
lawns,  grass  lands,  pasture,  turnips,  carrots,  cabbage,  cauli- 
flower, sweet  corn,  fodder  corn,  potatoes — sweet  and  Irish — 
oats,  rye,  millet,  hops,  wheat, sugar-corn,  tobacco,  rice,  cucum- 
bers, melons,  orchards,"  &c,  &c,   &c.     The  other  circular 

says:  " 's  complete  manure  contains  all  the  elements 

needed  to  grow  any  crop  on  any  soil.  Experiments  have 
proved  it  to  be  equal  to  good  stable  manure,  and  superior 
to  stable  manure  as  ordinarily  preserved.  We  warrant 
it  to  give  satisfaction  on  any  soil  and  crop,  provided  the  sea- 
son is  reasonably  favorable." 

Where  doctors  differ,  who  shall  decide  ?  Prof.  Johnson 
takes  strong  grounds  against  special  fertilizers,  as  follows  : 

"In  honest  truth  there  is  no  possibility  of  compounding 
special  fertilizers  adapted  to  each  of  our  various  crops,  nor 
even  to  our  various  classes  of  crops.  There  are  no  princi- 
ples of  science  as  yet  discovered  or  conceivable,  nor  are 
there  any  results  of  practical  experience  attained,  or  presum- 
ably attainable,  which  can  lead  to  such  a  result.  On  the 
contrary,  experience  and  science  most  fully  agree  as  to  the 
vanity  and  folly  of  such  attempts.  Special  manures  for 
particular  crops  are  in  fact  least  heard  of  where  agriculture 
is  guided  by  the  clearest  light  of  science  and  the  widest 
range  of  experience."* 

It  will  be  noticed  that  Prof.  Johnson  does  not  even  admit 
the  advisability  of  attempting  to  make  special  manures, 
even  for  "  our  various  classes  of  crops." 

Ville,  on  the  other  hand,  is  equally  positive  to  the  con- 
trary, and  produces  field  tests  to  prove  his  theories,  while 
his  followers  in  America  produce  quotations  from  many 
prominent   scientists   to   prove  their  theory  correct.      The 


*Report  of  Conn.  Experiment  Station,  1878,  p.  49. 


155 


most  sensible  conclusion,  based  on  scientific  experiments, 
that  I  have  recently  seen,  were  published  in  1878,  by  the 
Experiment  Station  of  Nancy,  France.  They  are  as  fol- 
lows: 

"  1.  The  mineral  theory  of  the  nutrition  of  plants,  as 
developed  by  its  illustrious  author,  Justus  Liebig,  is  abso- 
lutely true.     All  the  food  of  plants  belongs  to  the  inorganic  world. 

"2.  The  black  substance  of  dung  and  of  humus  is  not 
absorbed  to  any  extent  by  plants. 

"  3.  The  doctrine  of  humus,  false  in  the  interpretation 
which  has  been  given  it  by  its  partisans,  accords  perfectly 
with  the  mineral  theory  when  the  facts  shown  in  this  paper 
are  fairly  considered.  The  alliance  of  the  two  doctrines  in  the 
limits  traced  explains,  in  a  rational  manner,  the  connected  action 
of  organic  matters  and  the  mineral  principles  of  soils. 

"  4.  The  exclusive  doctrine,  called  that  of  chemical  manures,  is 
not  tenable  in  presence  of  facts  which  have  been  cited.  Applicable 
to  some  particular  cases,  it  cannot  be  followed  by  the  generality  of 
farmers  without  leading  to  the  ruin  of  those  who  practice  it  to  the 
letter.  *  *"x"  *  * 

"  7.  It  seems  possible  to  ameliorate  soils,  even  those  which 
are  uncultivated  and  sterile,  by  incorporating  in  them  organ- 
ic matters  fitted  to  render  the  mineral  elements  of  the  soil 
assimilable,  provided  the  organic  matters  can  be  obtained. 

"  8.  In  order  fully  to  develop  the  fertility  of  soils  it  is 
necessary  to  proportion  the  combined  mineral  matters  to 
organic  substances.  Better  than  any  other  method  of  exam- 
ination, the  analytic  process  will  show  the  actual  fertility  of 
a  soil.  Combined  with  the  proportion  of  the  principal  min- 
eral substances,  this  indication  will  furnish  the  important 
elements  for  estimates  to  the  cultivator. 

"  In  agriculture,  as  in  everything  else,  absolute  doctrines 
are  unfortunate ;  however  specious  the  arguments  to  defend 
them  may  be,  however  plausible  and  positive  their  advocates 
may  appear,  they  must  be  distrusted,  especially  if  they  lead 
to  the  contradiction  of  facts  which  have  been  settled  by  the 
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experience  of  ages.         *         *         *  To  work,  to  observe, 

to  compare  and  experiment,  without  fixed  opinions  and  with  the 
single  object  of  discovering  a  portion  of  the  truth,  is  the  only  sure 
way." 

Prof.  Grandeau,  the  Director  of  the  Station  at  Nancy,  as 
is  seen  by  his  "  conclusions,"  takes  a  sort  of  middle  ground, 
and  in  middle  ground,  as  is  so  often  the  case,  the  truth  will 
be  found  to  lie.  The  safe  road  was  pointed  out  by  Dr.  Stam- 
mer's rule  as  given  under  "  Sugar  Beets"  further  back,  viz: 
"  Manuring  should  always  first  of  all  give  back  to  the  ground 
what  the  harvest  has  removed  from  it,  and  not  only  the  mineral 
(inorganic)  constituents,  but  also  the  nitrogen.  Nothing  is 
surer  than  that  a  soil,  to  which  a  full  return  of  plant  food  is  not 
made,  loses  by  degrees  its  power  to  produce  the  crop  required  in 
normal  quantity  and  composition." 

Let  our  farmers  buy  where  experience  has  taught  them 
they  can  get  the  best  bargains ;  let  them  take  all  the  light 
and  help  the  analyses  of  the  Station  can  give,  composting 
where  it  seems  to  pay,  applying  manures  directly  where  the 
plan  succeeds  best  with  them.  In  spite  of  the  objections 
raised  to  this  composting,  by  the  way,  even  where  fertilizers 
are  used  (in  contradistinction  to  "chemicals,")  it  will  often 
be  found  to  pay  in  North  Carolina  to  compost  the  fertilizer, 
or  at  least  mix  it  with  earth  before  application. 

Finally,  let  us  remember  that  by  carefully  preserving 
stable  manure  and  cotton  seed,  utilizing  our  marls  and 
saving  all  bones  and  other  fertilizing  materials  our  planta- 
tions afford,  we  can  be  safe  in  their  application,  and  be  pro- 
portionately independent  of  the  manufacturer  and  chemical 
dealer  with  their  special  theories  or  their  complete  manures. 


157 


ANALYSES  OF  "CHEMICALS." 


By  "  chemicals "  is  now  understood  in  North  Carolina 
those  ingredients  of  composts  or  formulas  which  are  sold  in  sepa- 
rate packages  as  mere  articles  of  trade :  unmixed,  and.  not  desig- 
nated by  any  special  trade  mark  or  brand.  As  such  they  are 
not  liable  to  the  State  license  tax.  Thus  Nitrate  of  Soda 
and  Muriate  of  Potash,  sold  separately,  designated  by  their 
common  names,  would  not  come  within  the  limits  of  the 
law,  but  mixed  together  in  one  bag  they  would  be  taxable. 
Also,  if  Nitrate  of  Soda  alone  (for  example)  should  be  put 
in  a  bag  and  called  or  marked,  say  "  Smith's  top  dressing 
for  wheat,"  it  would  then  become  a  separate  brand  (if  pro- 
tected by  trade  mark,  a  proprietary  brand,)  and  would  be 
amenable  to  the  license  tax.  Analyses  of  this  class  have 
been  thirty-three  in  number.  The  following  instructions 
for  sampling  and  blanks  must  be  noticed  and  filled  out  to 
insure  attention  : 

\_Extract from  Circular.'] 

"  Any  farmer  in  North  Carolina  purchasing  chemicals  for 
composting  and  home  use  can  have  them  analyzed  free  of 
charge  at  the  Station.  The  sender  must,  however,  pre-pay 
the  express  charges  to  Chapel  Hill.  Through  the  kindness 
of  the  President  of  the  Southern  Express  Company,  pack- 
ages may  soon  be  prepaid  from  any  office  in  the  State  to  Chapel 
Hill,  although  there  is  no*express  office  at  that  place.  2 he 
samples  of  chemicals  must  be  selected  according  to  written  instruc- 
tions, which  will  be  furnished  on  application." 

DIRECTIONS   FOR   TAKING   SAMPLES   OF   CHEMICALS. 

"  Provide  yourself  with  a  newspaper  or  one  or  two  sheets  of 
strong  wrapping  paper,  and  a  glass  bottle,  fruit  jar,  or  any 
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other  receptacle,  which  will  hold  about  a  pint  and  can  be 
closed  tightly. 

Open  the  bag  or  barrels  in  which  the  chemical  is  contain- 
ed and  take  from  the  centre  of  each  about  a  pound  of  the  sub- 
stance. Place  these  samples  on  the  newspaper  and  mix 
thoroughly  with  a  trowel,  shingle  or  any  other  instrument,  and 
from  the  pile  on  the  paper  select  about  a  pint,  which  should 
be  sealed  and  sent  by  express  to  Dr.  A.  R.  Ledoux,  Chapel 
Hill,  N.  C.  If  the  number  of  bags  to  be  sampled  is  large, 
it  is  not  necessary  to  take  a  sample  from  each  one,  but  from 
about  every  tenth  bag. 

Do  not  mix  different  chemicals  together,  but  send  a  sam- 
ple of  each  fur  analysis. 

Do  not  forget  to  pre-pay  the  express  charges  to  Chapel 
Hill,  as  that  will  be  the  only  expense  you  will  have  to  meet. 

Fill  out  the  accompanying  blank  carefully  and  return  it 
by  mail." 

blank  to  be  filled  out  and  returned  to  the  station, 
by  mail,  when  the  sample  has   been  secured. 

Dr.  Ledoux, 

Sir:  I  send  you  to-day,  the .of ...,187...,  a 

sample  for  analysis.     It  was  drawn  on  the of , 

187...,  and  was  represented  to  be 

5by ,of....... , 

who  sold  it  to  me. 

Yours, 

...... ,  of 

Co.,  N.  C. 

example: 

Dr.  Ledoux, 

Sir:  I  send  you  to-day,  the  10th  of  September,  1878,  a  sam- 
ple for  analysis.     It  was  drawn  on  the  7th  of  September,  1878, 
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and  was  represented  to  be  "  Pure  Nitrate  of  Soda"  by  Smith, 
Brown  &  Co.,  of  Wilmington.  N.  C,  who  sold  it  to  me. 

Yours, 

JOHN  JONES,  of 
Charlotte,  Mecklenburg  Co.,  N.  C. 

The  foregoing  instructions  having  been  complied  with  by 
the  senders  of  samples,  the  following  analyses,  among  others, 
were  made  and  are  of  general  interest.  Particular  attention 
is  called  to  Nos.  273  and  285  : 

Analysis  No.  151  -Muriate  of  Potash. 

Sent  to  Station  by  "Rev.  John  W.  Primrose,  Manson,  Warren  Co.,  N.  C 

Sold  by  Baugh  &  Sons,  Baltimore,  Md. 

Marked  "  83  percent.  Muriate  of  Potash  guaranteed." 

Contains  :  Muriate  of  Potash, 84.03  per  cent. 

Analysts  No.  150.— Azotin. 

Sent  to  Station  by  Rev.  John  W.  Primrose,  Manson,  Warren  Co  ,  N.  C. 

Sold  by  Baugh  &  Sons,  Baltimore,  Md. 
Marked  "A.  A.   Nitrogen,  133^  to  14  per  cent.  Ammonia  guaranteed." 

Contains:  Moisture  @  212  deg  F., .11.16  per  cent. 

Nitrogen, 10  21 

Equivalent  to  Ammonia, 12.39        " 

Note. — Had  the  sample  been  free  from  moisture  it  would  have  contain- 
ed 13.93  per  cent,  of  Ammonia. 

Analysis  No.  149. — Phosphate; 

Sent  to  Station  by  Rev.  John  \V.  Primrose,   Manson,  Warren  Co.,  N.  C. 

Sold  by  Baugh  &  Sons,  Baltimore,  Md. 
Marked  "Guaranteed  to  contain  30  per   cent.    Sol.  Phosphoric  Acid." 

Contained:  Moisture@212  F. ,  ..... 11.25  per  cent. 

Phosphoric  Acid,  soluble  in  pure  cold  water,  26.83        " 

Equivalent  to  Bone  Phosphate, 58.57        " 

Note. — This  sample  free  from  moisture  would  contain  30.23  per  cent. 
Soluble  Phosphoric  Acid . 

Analysis  No.  285.  —A  dtjltekated  Chemical. 

Sent  to  Station  by  A.  M.  &  J.  G.  Gunn,  Yanceyville,  N.  C. 
Sold  by  Z.  F.    Williams,  Baltimore,  Md. 

Marked  "Nitrate  of  Soda." 
Contains:  85.75  per  cent,  of  Common  Salt. 
It  is  therefore  highly  adulterated. 


160 


Analysis  No.  287.— Sulphate  of  Ammonia. 

Sent  to  Station  by  A.  JY1.  &  J.  G.  Gunn,  Yanceyville,  1ST.  C. 
Marked  ''Sulphate  of  Ammonia." 

Contains:  Non-volatile  and  incombustible  matter, 0.26  per  cent. 

Tary  matter, trace. 

The  sample  is  commercially  pure  Sulphate  of  Ammonia. 

Analysis  No.  269.— Ground  Bone  (dark.) 

Sent  to  Station  by  P.  S.  Benbow,  Jamestown,  N.  C. 
Contains:  Phosphoric  Acid,  19.75  per  ct.  Equiv.  to  Bone  Phos.  43.11  per  ct. 
Nitrogen,   3.31       '*  "  Ammonia,     4.01     " 

Analysis  No.  270. — Ground  Bone  (coarse.) 

Sent  to  Station  by  P.  S.  Benbow,    Jamestown,  N.  C. 
Contains:  Phosphoric  Acid,  22.47  per  ct.  Equiv.  to  Bone  Phos.  49.05  per  ct. 
Nitrogen, 3.65     "  "  Ammonia,      4.43     " 

Analysis  No.  271. — Muriate  of  Potash. 

Sent  to  Station  by  E.  M.  Fearrington,  Riggsbee's  Store,  N.  C. 
Sold  by  William  Simpson,  Raleigh,  N.  C. 
Marked  "  Muriate  of  Potash." 

Contains:  Moisture  @  212  deg.  F 6.97  pe    ^ent. 

Muriate  of  Potash, 81.60      " 

The  sample  is  "high  grade"  Muriate  of  Potash. 

V 

Analysis  No.  274. — Nitrate  of  Soda. 

Sent  to  Station  by  E.  M.  Fearrington,  Riggsbee's  Store,  N   C. 

Sold  by  William  Simpson,  Raleigh,  N.  C. 

Marked  "Nitrate   of  Soda." 

Contains:  Moisture, 17.00  per  cent. 

Chemically  pure  Nitrate  of  Soda, 82.78      " 

Note. — The  sample  was  received  on  a  rainy  day  and  got  wet  on  the 
way.  When  dry  it  will  contain  chemically  pure  Nitrate  of  Soda,  99.78 
per  cent. 

Analysis  No.  290. — Sulphate  of  Soda. 

Sent  to  Station  by  E.  M.  Fearrington,  Riggsbee's  Store,  N.  C. 
Sold  by  William  Simpson,  Raleigh,  N.  C. 
Marked  "Sulphate  of  Soda." 

Contains:  Sand  and  dirt, , 0.49  per  cent. 

Chloride  of  Sodium,  (common  salt)  2.22      " 

The  sample  is  commercially  pure  Sulphate  of  Soda.    . 
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Analysis  No.  286.— Dissolved  Bone. 

Sent  to  Station  by  A.  M.  &  J.  G.  Gunn,  Yanceyville,  N.  C. 

Sold  by  Z.  F.  Williams,  Baltimore,  Md. 

Marked  "Dissolved  Raw  Bone." 

Contains:  Moisture, 19.33  per  cent. 

Total  Plios,  Acid,  17.43  Equiv.  to  Bone  Phosphate,  38.05  per  ct. 
Soluble      "             3.45     "                 "            "  7.53     " 

Nitrogen, 2.62     "  Ammonia, ..    3.18     " 

Analysis  No.  288. — Sulphate  of  Potash. 

Sent  to  Station  by  A.  M.  &  J  G.  Gunn,  Yanceyville,  N.  C. 

Sold  by  Z.  F.  Williams,  Baltimore,  Md. 

Marked  "Sulphate  of  Potash." 

Contains;  Potash  (Kso) 12.09  per  cent. 

Equivalent  to  Sulphate  of  Potash, 22  35        " 

Analysis  No.  273— South  Carolina  Phosphate. 

Sent  to  Station  by  E.  M.  Fearrington,  Riggsbee's  Store,  N.  C. 

Sold  by  William  Simpson,  Raleigh,  N.  0. 
Marked  "Dissolved  Bone  or  South  Carolina  Phosphate." 

Contains;  Moisture, .13.28  per  ct.* 

Total  Phos. Acid,  18.87     "      Equiv.  to  Bone  Phos.    41.19  per  ct.. 
Soluble     "  4.78    "  "  "  10.43     " 

Reverted Not  determined. 

Note. — If  the  sample  was  dry  it  would  contain  5.51  per  cent,  of  Soluble 
Phosphoric  Acid.  The  sample  was  simply  Dissolved  South  Carolina  Phos" 
phate  Rock.  The  double  name  is  improper  and  ambiguous.  Dissolved  Bone 
is  much  more  valuable  than  Dissolved  Phosphate. 

Analysis  No.  291. — Pure  Bone  (ground.) 

Sent  to  Station  from  Dr.  D.  W.  C.  Benbow,  Greensboro',  N.  C. 
Made  in  Greensboro'. 
Contains:  Total  Phos.  Acid,  23.90  per  ct.  Equiv.  to  Bone  Phos.  52. 17  per  ct. 

Nitrogen, 4.21     "  "        Ammonia, .  .5.10     " 

» 
Analysis  No.  292.— Pure  Bone  (ground.) 

Sent  to  Station  by  Dr.  D.  W.  C.  Benbow,  Greensboro'. 
Marked  "No.  2." 
Contains:  Total  Phos.  Acid,  21.51  per  ct.  Equiv.  to  Bone  Phos.  47.25  per  ct 
Nitrogen,..   3.03        "  "  Ammonia,     3.67    " 


*The  samples  of  Wm.  Simpson's  chemicals  came  in  paper  packages, 
instead  of  glass,  and  therefore  the  percentages  are  given  also  on  a  dry 
basis  in  the  "note." 

11 
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Analysts  No.  3g5. — Acid  Phosphate. 

Sent  to  Station  by  R.  A.  Alexander.,  Mooresville,  1ST.  0. 

Sold  by  H.  J.  Baker  &  Bro.?  New  York. 

Marked  "Pure  Dissolved  Bone   or  Superphosphate  of  Lime." 

•  Contains:  Moisture, 18.65  per  ct. 

Total  Phos.  Acid,  .16. 17     "      Equiv.  to  Bone  Phos.  35.40  per  ct. 
Soluble        "  13.34     "  "  "  29.12        " 

Analysis  No.  316,     Ground  Bone. 

Sent  to  Station  by  Capt.  Jas.  R.  Thigpen,  Tarboro'. 

Sold  by  Lanier  &  Royster,  Tarboro'. 

Marked  "Pure  Fine  Ground  Bone." 

(Contains:  Moisture, 4.50  per  ct. 

Total  Phos.  Acid,  27.50    "      Equiv.  to  Bone  Phos.  60.03  per  ct. 
Nitrogen, 2  95     li  "  Ammonia,     3.62      " 

Analysis  No.  317. — Dissolved  Bone. 
Sent  to  Station  by  Capt.  James  R.  Thigpen,  Tarboro',  N.  C. 
Sold  by  Lanier  &  Royster,  Tarboro',  N.  C. 
Marked  "Dissolved   Bone." 
Contains:  Moisture, .......   14.12  per  ct. 

Total  Phos.  Acid,  16.31     "      Equiv.  to  Bone  Phos.  35.60  per  ct. 
Soluble        "           7.68     "        "  "  16. 7G      " 

Nitrogen, 313     "        "  Ammonia,       3.80      " 

Analysis  No.  319. — Sulphate  or  Ammonia. 

Sent  to  Station  by  Capt.  James  R.  Thigpen,  Tarboro',  N.  O. 

Sold  by  Lanier  &  Royster,  Tarboro',  N.  C. 

Marked  "Sulphate  of  Ammonia." 

(Contains:  Non-Volatile  impurities, 0.30  per  cent. 

The  sample   is   commercially  pure   Sulphate   of  Ammonia,  and  a  very- 
good  one. 

Analysis  No.  321. — Nitrate  op  Soda. 

, Sent  to  Station  by  Capt.  James  R.  Thigpen,  Tarboro',  N.  C. 

Sold  by  Lanier  &  Royster,  Tarboro',  N.  C. 

Marked   "Nitrate   of  Soda,   Pure,  Imported." 

'Contains:  Chemically  pure  Nitrate  of  Soda, 97.36  per  cent. 

Moisture, 1.50        " 

From  these  analyses  we  can  see  the  character  of  the  chem- 
icals offered  for  sale  in  North  Carolina.  One  remarkable 
adulteration  (Analysis  No.  285)  was  detected.  By  the 
repeated  publication  of  these  analyses,  it  is  hoped  that  any 
temptation  to  deceive,  on  the  part  of  manufacturers,  may  be 
overcome,, and  that  our  farmers  will  see  the  importance  of 
.availing  themselves  of  the  protection  offered  by  the  Station. 
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FERTILIZER  ANALYSES. 


There  are  two  classes  of  analyses,  called  respectively 
"  Qualitative  "  and  "  Quantitative."  The  first  is  made  to 
show  of  what  a  substance  consists — or  what  it  contains.  The 
second  tells  us  how  much  of  an  ingredient  it  contains.  Thus, 
a  qualitative  analysis  of  a'ckemical  might  show  us  that  it 
contained  ammonia  and  sulphuric  acid,  but  it  would  require 
a  quantitative  analysis  to  show  how  much  was  ammonia  and 
how  much  sulphuric  acid.  In  fertilizer  analyses  the  object 
of  the  chemist  is  to  make  only  such  determinations. as  are 
necessary  to  ascertain  how  much  of  the  valuable  fertilizing 
ingredients  are  present,  and  how  much  inert, .useless  matter, 
such  as  sand  and  water.  A  complete  analysis  is  rarely 
necessary. 

It  is  not  always  understood  why  analyses  take  so  much 
time.  Many  senders  of  samples  expect  the  report  by  return 
mail. 

The  following  is  an  outline  of  the  requirements  of  a  sin- 
gle fertilizer  analysis,  as  made  at  the  Station.* 

The  analysis  of  a  single  fertilizer,  containing  ammonia 
and  potash,  involves  nine  (9)  separate  determinations,  viz: 
Water,  Sand,  Volatile  and  Organic  Matter,  Nitrogen,  Potash, 
Soluble  Phosphoric  Acid,  Insoluble  Phosphoric  Acid,  Re- 
verted Phosphoric  Acid  and  Total  Phosphoric  Acid. 

In  analyses  wdiere  the  reputation  of  the  manufacturer,  as 
well  as  the  chemist,  is  at  stake  oftentimes,  the  utmost  cau- 
tion and  unwearying  care  must  be  observed,  and  many  a 
.time  the  analysis  entire  must  be  repeated,  or  at  least  some 
determination  duplicated.     The  standard  solutions  must  be 


*I  would  again  remind  my  scientific  friends  that  the  present  report  is  de- 
signed to  be  read  by  fanners,  and  others  who  have  had  no  special  chemical 
education,  hence  such  terms  and  forms  of  expression  have  been  and  will  be 
used  throughout  which  I  have  deemed  most  intelligible  to  the  laity. 
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constantly  tested,  as  well  as  the  reagents  employed,  to  en- 
sure their  purity  and  that  their  standard  is  maintained. 
Let  us  look  at  it  more  in  detail  :* 

When  the  sample  is  received  the  can  is  opened,  the  con- 
tents poured  out  upon  a  clean  sheet  of  paper  and  divided 
into  two  portions.  One  portion  is  sealed  up  in  a  bottle  for 
preservation ;  the  other — intended  for  analysis — is  ground 
up  in  a  mortar  until  it  will  pass  through  a  fine  sieve ;  every 
lump  must  be  pounded  up.  This  takes  at  least  half  an  hour , 
and  oftentimes  much  longer  ;  fSr'when  organic  matter,  such 
as  meat,  fish,  &c,  is  present  in  a  moist  state,  it  is  very  hard 
to  get  it  through  a  sieve  whose  mesh  is  .22  to  the  square 
inch  or  smaller. 

The  sample  being  ready  for  analysis,  the  weighing  out 
must  now  begin.  This  is  effected  upon  a  very  delicate 
balance  and  must  be  accurate  to  within  fifteen  one  thousandths 
(tot)  of  a  grain.  This  takes  time,  and  is  a  very  different 
matter  from  weighing  bacon  and  meal,  or  even  drugs. 

Provided  no  determination  must  be  repeated,  there  are 
at  least  seventeen  such  weighings  in  every  analysis.  The  mis- 
placing of  a  single  weight,  or  the  wrong  recording  of  a  single 
figure  will  vitiate  the  result. 

The  portions  for  the  various  determinations  being  weighed 
out,  one  is  placed  in  a  bath  at  212°  F.  to  drive  off  the  water ; 
this  occupies  at  least  three  hours.  I  will  not  mention 
all  the  details,  but  will  describe  the  determination  of  Total 
Phosphoric  Acid,  as  a  type  of  the  four  Phosphoric  Acid  de- 
terminations made  in  each  sample  and  as  an  example  of 
the  work  required. 

The  portion  weighed  out  is  transferred  to  a  crucible  and 
fused  with  a  fusing  mixture  about  thirty  minutes,  then  dis- 
solved in  acid,  allowed  to  stand  till  cool  and  made  up  to  a 
known  volume.  An  accurately  measured  portion  of  the 
liquid  is  then  removed  and  precipitated  with  a  solution  of 
Molybdate  of  Ammonia.     The  precipitate  is  allowed  to  stand 


*  See  also  "Method  of  securing  samples,"  page  166. 
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twelve  hours.  It  is  then  filtered,  washed  and  re-dissolved  in 
Ammonia  and  reprecipitated  with  "  Magnesia  Mixture." 
This  second  precipitate  is  allowed  twelve  hours  to  subside ;  it 
is  then  filtered,  washed,  dried,  ignited,  allowed  to  cool,  and 
weighed.  ^ 

This  one  determination  cannot  be  finished  in  a  day.  The 
others  take  about  the  same  length  of  time,  and  no  day  passes 
without  our  repeating  and  verifying  some  or  all  determina- 
tions. 

At  one  P.  M.  on  Saturday  the  laboratory  is  closed,  and 
the  work  of  making  out  the  report  must  be  done  before  the 
analysis  can  be  sent  in.  This  is  no  small  labor.  It  may 
not  be  generally  known  that  the  results  obtained  in  the 
laboratory  do  not  show  at  once  the  per  centage  of  the  differ- 
ent ingredients  present  in  the  fertilizer.  These  have  to  be 
calculated,  and  the  calculation  of  the  nine  determinations 
requires  the  use  of  no  less  than  four  hundred  and  fifty  (450) 
figures,  or  2,700  figures  in  additions,  subtractions,  multi- 
plications and  divisions  must  be  gone  over  twice  or  three 
times  before  the  results  of  the  week's  work  can  leave  our 
hands.     Every  calculation  must  be  verified. 

I  have  said  nothing  of  the  ordinary  duties  of  the  labora- 
tory, which  must  not  be  neglected,  such  as  obtaining  dis- 
tilled water,  making  up  solutions,  <fec,  &c. 

In  fertilizer  analyses,  especially  is  it  necessary  that  fair 
samples  should  be  obtained,  or  the  analysis  will  misrepresent 
the  brand.  It  is  of  course  indispensible  that  the  manufac- 
turer shall  thoroughly  mix  the  various  ingredients  of  his  fer- 
tilizer. If  he  does  not,  a  sample  taken  from  one  lot  will  dif- 
fer materially  in  composition  and  value  from  one  drawn  at 
another  time  or  place.  The  following  explains  in  brief  the 
system  of  securing  samples  for  analysis  adopted  in  North 
Carolina.  Just  here  I  must  sincerely  beg  pardon  of  Dr. 
Thomas  P.  Janes,  Commissioner  of  Agriculture  in  Georgic, 
for  a  statement  made  in  a  recent  publication  of  the  Station, 
which,  I  have  learned  since,  was  not  entirely  correct.  This 
>       statement  was  as  follows  :  "  In  Georgia  an  '  inspector '  visits  the 
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works  of  the  manufacturer  and  takes  a  sample  in  November, 
or  earlier,  of  what  the  manufacturer  declares  to  be  the  same 
article  that  they  propose  to  sell  in  the  Spring."  This  was 
written  in  defence  of  our  North  Carolina  system.  Dr.  Janes 
writes  me  that  this  plan  of  obtaining  samples  is  not  the 
Georgiasystem,and  that  it  was  only  followed  during  one  or  two 
seasons.  My  mistake  was  in  taking  for  granted  that  a  system 
which  I  knew  was  adopted  in  one  or  two  particular  seasons  was 
to  be  'permanent.  I  therefore  gladly  make  this  public  apology. 
To  the  Georgia  Department  of  Agriculture  we  owe,  as  a 
State,  great  gratitude  for  material  help  and  encouragement 
in  agricultural  matters. 

It  was  deemed  best  by  the  Board  of  Agriculture  to  place 
the  Station  entirely  above  the  suspicion  of  collusion  with 
manufacturers.  To  this  end  it  was  directed  that  I  should 
not  know  the  names  of  the  fertilizers  upon  which  we  work,  nor  the 
amount  of  ingredients  they  claim,  nor  yet  the  place  where 
the  samples  were  secured.  There  are  forty-two  fertilizers 
which  have  paid  the  tax  for  1879.  Each  Spring  an  agent 
of  the  Department  secures  samples  of  every  brand  which  has 
obtained  a  license  wherever  he  can  find  them  in  the  State. 
We  receive  and  analyze  no  samples  from  the  manufacturers,  but 
collect  them  after  they  are  entirely  beyond  the  reach  of  their  makers 
and  hence  beyond  their  power  to  change  or  affect  in  any  way. 
The  sampler  sends  the  samples  he  obtains  to  the  Station  in 
tin  cans  and  designated  only  by  a  number.  Not  until  the  analy- 
sis is' completed  and  a  copy  filed  in  the  office  of  the  Department  in 
Raleigh  am  I  informed  which  brand  we  have  been  analyzing. 
The  instructions  to  the  agent  are  as  follows : 

INSTRUCTIONS   TO   AGENTS    FOR    COLLECTING   FERTILIZER 

SAMPLES. 

Let  the  person  having  the  fertilizer  in  charge  be  present, 
and  after  showing  him  your  authority  for  taking  samples, 
proceed  in  the  following  manner : 

1st.  Take  your  sampler,  thrust  it  in  the  end  of  the  pack- 
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age  its  full  length  until  the  chamber  is  well  filled ;  pour  all 
the  samples  thus  taken  (from  at  least  10  per  cent,  of  the 
number  of  packages  in  the  lot)  together  and  mix  them 
thoroughly.  From  this  lot  so  mixed,  fill  a  can ;  and  place  in 
can,  then  and  there,  one  of  the  lead  checks,  noting  at  the 
time  very  particularly  the  number  stamped  on  the  check. 

2d.  Take  your  registry  and  record  an  exact  copy,  in  du- 
plicate, of  the  stamp  or  label  on  the  packages  thus  sampled, 
with  the  date  and  place  when  and  where  the  sample  was 
taken,  having  the  person  in  charge  to  verify  said  copy  in 
duplicate  by  his  signature,  and  then  sign  your  own  name, 
and  write  down  the  retail  cash  price  per  ton  and  the  credit 
and  cotton  option  prices. 

3d.  Take  the  can  and  in  the  presence  of  the  person  in 
charge  have  the  cap  sealed  on  by  solder.  Put  on  the  can 
the  label  furnished  you,  marked  "  Dr.  A.  P.  Ledoux,  Agri- 
cultural Station,  Chapel  Hill,  N.  01,"  and  ship  to  him  by 
express. 

4th.  Transmit  to  this  office  at  once  by  mail  a  duplicate 
of  each  copy  taken.  The  copy  retained  by  you  should  be 
carefully  preserved  to  be  deposited  in  this  office  when  re- 
quired. 

By  order  of  the  Board, 

L.  L.  Polk,  ComW. 

The  following  blank  is  filled  out  by  the  sampler  : 

Date  of  drawing  sample 

Where  drawn 

Agent  or  Merchant  selling  the  same 

Name  of  Fertilizer 

Name  of  Manufacturer 

Where  manufactured , 

When  analyzed By  whom 


Number  of  Bags  or  Barrels  in  lot , 

Number  of    "  "  sampled, 
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(Analysis  on  package.) 


Sealed  number,  , 

Cash  price  per  ton,  $. 

Cotton  "       "      "  $ 

I  certify  that  the  sample  taken  by  me  is  a  fair  sample  of 
the  above  Fertilizer. 

Sampler. 

I  certify  that  the  sample  taken  by is  a  fair 

sample  of  the  above  Fertilizer,  and  the  above  is  a  correct 
transcript  from  packages  of  the  same. 

Agent 

There  is  no  need  in  this  era  of  chemical  science  to  enter 
into  a  discussion  of  chemical  methods.  It  is  sufficient  to 
say  that  there  is  hardly  a  branch  of  business  or  manufac- 
ture which  does  not  have  to  rely  on  chemistry  for  assistance. 
The  arts  of  bleaching,  dyeing,  extraction  of  metals  and 
reduction  of  ores,  the  manufacture  of  acids,  chemicals, 
paints,  oils,  glass,  sugars,  syrups,  varnishes,  medicines,  drugs, 
soaps,  articles  of  food  and  drink  ;  the  detection  of  and  anti- 
dotes for  poisons,  the  composition  of  fertilizers,  the  knowl- 
edge of  earth,  air  and  sea,  and  of  the  matter  of  stars  and  suns, 
all  these  and  an  hundred  other  things  depend  upon  chemi- 
cal skill.  The  manufacturer  of  fertilizers  especially  depends 
on  the  analyses  of  his  chemist,  and  buys  his  ingredients  and 
carries  out  his  manipulations  under  the  immediate  super- 
vision of  chemical  skill.  All  fertilizer  works  employ  trained 
technical  chemists,  often  at  very  large  salaries,  to  ensure 
their  getting  the  most  and  best  goods  for  the  least  money, 
when  they  buy,  and  so  that  when  these  materials  are  mixed, 
the  resulting  fertilizer  may  maintain  its  usual  composition 
and  character.  What  the  manufacturer's  chemist  can  put 
together  "  synthetically  "  and  call  a  "  fertilizer,"  any  other 
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trained  chemist  can  take  to  pieces  "analytically"  and  deter- 
mine what  has  been  put  into  it — of  what  it  consists.  Gov- 
ernments recognize  the  accuracy  of  chemical  skill  and  base 
their  tariffs  on  the  values  and  standards  which  the  labora- 
tory fixes  upon  drugs  and  other  articles.  Not  only  simple 
substances  but  the  most  complex,  are  handed  to  the  chemist 
for  analysis,  and  his  analysis  is  received  without  a  murmur, 
and  the  trade  value  of  many  substances  is  fixed  accordingly. 
Thus,  there  will  be  seen  in  any  commercial  chemist's  labo- 
ratory, in  our  larger  cities,  samples  of  liquorice,  opium  and 
other  drugs,  molasses,  dyes,  cinchona  barks,  tan  barks,  essen- 
tial oils,  bleaching  powders,  ores,  caustic  alkalies,  wine-lees* 
&c,  &c,  all  of  which  are  sold  for  prices  based  on  the  analysis  of 
the  chemist.  The  buyer  insists  upon  an  analysis  before  he  will 
purchase.  Chemical  analysis  holds  its  own  in  all  branches 
of  trade,  and  is  recognized  as  the  only  way  in  which  we  can 
ascertain  the  commercial  value  of  hundreds  <5f  articles  of 
every  day  use.  The  first  thing  a  prospective  buyer  of  a 
cargo  of  sugar,  for  example,  will  do  when  asked  to  purchase, 
is  not  to  feel,  taste  or  smell  a  sample,  as  was  the  custom 
years  ago,  but  send  a  sample  to  a  chemist  for  valuation. 

Without  going  further,  and  without  alluding  to  the  one 
or  two  controversies  (now  happily  things  of  the  past)  into 
which  the  Station  has  been  drawn  on  the  subject,  I  will  sim- 
ply reproduce  the  concise,  clear  and  forcible  words  of  Dr. 
Voelcker,  England's  Agricultural  Chemist,  who  has  been 
looked  up  to  as  the  authority,  and  quoted  as  such  not  only 
by  English  farmers,  but  by  the  majority  of  our  best  Ameri- 
can fertilizer  manufacturers : 

Analytical  Laboratory,  11  Salisbury  Square, 

■    Fleet  Street,  E.  C,  London,  Oct.  6th,  1877. 

Dr.  Thos.  Pollard, 

Commissioner  of  Agriculture,  State  of  Va. : 

Dear  Sir  :  Your  letter  of  the  28th  August  reached  me 
here  a  few  days  ago  on  my  return  from  Switzerland,  where 
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I  spend  my  autumnal  holidays,  which  will  explain  to  you 
the  delay  of  my  reply. 

Perhaps  the  best  answer  I  can  give  to  your  inquiry  is, 
that  no  manufacturer,  who  understands  his  business  in  ever 
so  moderate  a  degree,  buys  any  fertilizing  material  except 
on  the  basis  of  an  analysis.  Why,  then,  should  the  anal- 
ysis OF  FERTILIZERS  BE  OF  GREAT  VALUE  TO  MANUFACTURERS 
OF    FERTILIZERS,  AND    OF  NO    VALUE  TO    THE    FARMER  ?      The 

agricultural  and  commercial  value  of.  artificial  manures 
mainly  depends  upon  their  component  parts,  and  the  rela- 
tive PROPORTIONS  OF  THE  CHIEF  FERTILIZING  CONSTITUENTS 
AND  THE  STATE  OF  COMBINATION  IN  WHICH  THEY  OCCUR,  CAN 
BE  DETERMINED  BY  ANY  GOOD  CHEMIST  WITH  SUFFICIENT 
PRECISION  TO  INDICATE  THE  COMPARATIVE  VALUE  OF  DIFFER- 
ENT FERTILIZERS.  CHEMICAL  ANALYSIS,  IN  FACT,  IS  THE  ONLY 
MEANS  OF  ASCERTAINING,  WITH  CERTAINTY,  WHETHER  A  MA- 
NURE IS  G003  OR  WORTHLESS,  AND  ABOUT  WHAT  PRICE  THE 
CONSUMER  OUGHT  TO  PAY  FOR  PARTICULAR  KINDS  QF  MANURE. 

It  is  intelligible  to  the  weakest  intellect  that  a  manure 
which  contains  4  per  cent,  of  ammonia  and  20  per  cent,  of 
phosphate  of  lime  is  worth  twice  as  much  as  the  price  of 
phosphate  of  lime  and  ammonia  in  another  manure,  con- 
taining only  2  per  cent,  of  ammonia  and  10  per  cent,  of 
phosphate  of  lime,  and  there  is  no  other  mode  of  ascertain- 
ing how  much  of  each  of  these  constituents  a  fertilizer  con- 
tains than  to  submit  it  to  chemical  analysis.  I  am  sur- 
prised THAT  ANY  REASONABLE  MAN  IN  YOUR  COUNTRY  CAN 
ENTERTAIN  THE  FOOLISH  OPINION  THAT  CHEMICAL  ANALYSIS 
IS  OF  NO  VALUE  WHATEVER  TO  THE  FARMER.  I  DO  NOT  THINK 
THAT  SCCH  AN  OPINION  CaN  BE  ENTERTAINED  BY  ANY  MANURE 
MANUFACTURER    WITH    A  GOOD    CONSCIENCE.      If   it   Were   the 

case  that  the  analysis  of  fertilizers- were  useless  to  the  farmer, 
you  may  depend  upon  it  manure  dealers  would  make  no 
opposition  to  the  chemical  examination  of  their  productions. 
It  is  just  for  the  reason  that  the  tricks  of  the  manure 
trade  can  only  be  successfully  exposed  by  a  thorough 
s  chemical  examination,  that  certain  manufacturers  of 
manures  are  so  bitter  against  analytical  tests. 
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In  the  course  of  the  year  I  make  1,000  analyses  of  various 
fertilizers  for  bona  fide  farmers,  and  a  still  larger  number  for 
manufacturers  and  dealers,  and  have  done  so  for  a  good 
many  years  past — a  pretty  good  practical  proof  of  the  value 
of  chemical  analysis  to  both  parties. 
Yours  faithfully, 

Augustus  Voelcker. 

Fortunately  for  all  parties,  I  repeat,  all  open  opposition  to 
chemical  examination  of  fertilizers  seems  to  have  died  com- 
pletely away  in  North  Carolina  and  is  a  thing  of  the  past. 

VALUATION. 

Chemistry  can  not  only  analyze  a  fertilizer  but  can  ascer- 
tain its  value  as  an  article  of  trade. 

When  a  druggist  wants  a  chest  of  opium,  for  example, 
or  the  chemical  broker  is  offered  an  hundred  kegs  of  bleach- 
ing powder,  why  does  each  send  a  sample  of  his  prospective 
purchase  to  a  chemist  ?  We  shall  see.  The  druggist  knows 
that  the  Egyptian,  Hindoostanee  and  Persian,  who  raise  and 
collect  opium,  use  every  means  in  their  power  to  adulterate 
it  by  the  insertion  of  stones,  sticks,  gums,  sand,  ashes,  lead, 
&c.  He  knows,  too,  that  this  drug,  so  valuable  that  a  pound 
costs  at  wholesale  ov er  five  dollars,  is  often  manipulated  in  such 
a  manner  that  nearly  all  its  active  principles  are  eliminated 
before  it  reaches  America.  The  chemist  first  examines  the 
sample  to  detect  any  adulterations.  He  knows  that  noth- 
ing which  enters  his  laboratory  has  a  more  complicated 
structure  or  composition  than  this  very  opium.  But  he 
knows  too  that  the  principal  substances  which  are  recognized 
as  giving  opiuni  its  value  are  the  morphine  and  amorphous 
alkaloids  which  it  contains;  so  he  proceeds  to  determine  the 
amount  of  morphine  and  other  alkaloids  present  and  reports 
the  result  to  the  druggist.  He  disregards  the  water,  gum, 
resin,  cellulose,  fat,  caoutchouc,  mucus,  &c,  &c.  In  the  case 
of  the  bleaching  powder  he  knows  that  its  value  depends 
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upon  its  active  principle — chlorine — and  simply  determines 
the  amount  of  that  element  present,  disregarding  the  lime 
and  other  ingredients.  Upon  the  percentage  of  morphine 
in  one  case  and  of  chlorine  in  the  other,  the  respective  busi- 
ness men  fix  the  price  which  they  will  pay  for  the  goods. 

There  are  in  every  fertilizer,  in  like  manner,  certain  sub- 
stances which  all  agree  in  this  day  are  valuable — yes,  neces- 
sary— to  plant  growth,  and  which  are  rarely  found  in  soils 
in  such  quantity  and  condition  that  it  will  not  pay  to  give 
them  to  the  plant  from  artificial  sources.  There  are  present 
also,  unavoidably  in  the  fertilizers,  other  substances  which  are 
either  totally  useless  to  agriculturists  or  so  common  in  every 
field  that  they  are  practically  valueless  when  found  in  artifi- 
cial manures.  To  the  first  class  belong  Phosphoric  Acid,  Am- 
monia and  Potash.  The  need,  comparative  high  price  and 
scarcity  of  these  "three  substances  have  placed  them  high  in 
value  above  magnesia,  lime,  soda,  silica  and  other  substances 
that  plants  also  absorb  and  assimilate.  Even  if  they  were  not 
abundant  in  nearly  every  soil,  most  of  them  are  accidental  or 
necessary  accompaniers  of  phosphoric  acid,  potash,  &c.  Thus 
lime  and  magnesia  are  found  in  our  bone  phosphates;  mag- 
nesia and  soda  in  our  potash  salts,  &c.  &c.  Granting,  as 
the  world  now  does,  that  phosphoric  acid,  potash  and  ammo- 
nia are  the  valuable  ingredients  in  a  fertilizer,  as  in  the  case 
of  the  opium  or  bleaching  powder,  the  chemist  need  simply 
confine  himself  to  the  determination  of  these  three  substances. 
And  having  determined  the  amount  of  each  present,  and 
the  forms  in  which  it  exists,  he  can  affix  his  valuation. 

This  valuation — as  has  often  been  shown — is  not  necessa- 
rily the  agricultural  value.  It  is  easy  to  see  that  any  drug, 
for  instance,  say  quinine,  has  two  values — one  its  medicinal, 
the  other  its  commercial  value.  While  its  medicinal  value 
is  recognized  by  all,  it  bears  no  constant  relation  to  its  trade 
value,  which  is  regulated  by  the  ordinary  influences  which 
affect  all  commercial  transactions.  If  an  epidemic  or  war 
forces  up  the  price  this  year,  it  is  by  no  means  an  indication 
vthat  quinine  is  more  valuable  as  a  medicine  this  year  than 
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last.  The  demands  of  the  late  Russio-Turkish  war  forced 
up  the  price  of  saltpeter,  which  is  used  in  making  gunpow- 
der ;  but  because  the  commercial  value  of  saltpeter  was  higher 
in  1878  than  it  is  now,  any  one  can  see  that  its  agricultural 
value  is  totally  unaffected  by  either  rise  or  fall  in  the  mar- 
ket. It  is  no  less  valuable  agriculturally  if  sold  at  9  cents  a 
pound,  than  if  sold  at  15  cents. 

There  are  only  three  ways  by  which  we  can  learn  any- 
thing about  a  fertilizer.  They  are :  1st,  by  ascertaining  its 
reputation;  2d,  by^a  field  test ;  3d,  by  a  knowledge  of  its 
composition.  Carrying  out  our  simile  still,  let  us  take  any 
patent  medicine.  A  prospective  purchaser  may  be  urged  to 
buy  because  it  claims  to  have  relieved  thousands  from  all 
the  varied  ills  that  flesh  is  heir  to ;  testimonials  are  added 
to  testimonials — from  Mrs.  Smith,  in  Oshkosh,  Illinois,  away 
down  to  Rev.  Mr.  Jones,  of  Jonesville,  Texas.  So  we  must 
take  the  stuff  on  faith  in  the  existence  of  Mrs.  Smith  and  Bro. 
Jones ;  or,  if  finding  some  one  nearer  home  who  has  tried 
the  medicine,  we  must  still  exercise  faith — faith  that  this 
medicine  really. worked  the  cure.  Again,  we  might  say: 
"  Let's  take  a  bottle  and  make  a  practical  test  on  the  system 
(of  our  neighbor, or  some  one  else)."  "Hold  on,"  says  the 
proprietor  ;  "  notice  the  lable."  It  says,  "  we  do  not  claim 
to  have  the  only  cure-all  in  the  world,  nor  that  a  single  bot- 
tle will  work  miracles,  but  we  do  claim  that  a  half-dozen  bot- 
tles will  cure  any  case  of  liver  disease,  diphtheria,  measles, 
scarlitina^  consumption,  &c„  &c."  "  I  must  buy  six  bottles 
for  my  experiment,  must  I,  to  make  it  sure  ?  I  reckon  I  won't 
buy  and  risk  the  uncertainty."  The  last  and  simplest  way 
would  be  to  send  a  bottle  to  a  chemist  and  let  him  find  out  what 
is  init  and  what  it  is  commercially  ivorth.  Or,  if  the  proprietor  is 
really  honest,  let  him  guarantee  what  is  the  formula  and  what 
the  proportions  of  ingredients  in  the  medicine.  The 
would  be  purchaser  can  then  go  to  his  family  physician  and 
say,  "Will  a  medicine  containing  such  and  such  ingredients 
possibly  help  my  complaint  ?  If  so,  what  is  a  mixture,  such 
as  this  claims  to  be,  worth  as  an   article  of  trade?    What 
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will  be  a  reasonable  price  to  pay  for  itf     Let  us   make  an 
application: 

A  fertilizer  is  offered  for  sale.  .  It  is  called  by  a  pleasing 
name,  and  has  hundreds  of  testimonials.  Shall  we  buy  it 
on  the  strength  of  these  ?  "We  know  that  the  manufacturers 
do  not  publish  adverse,  unfavorable  reports,  how  do  we  know  that 
they  do  not  exceed  the  commendations.?  *  Again — can  we 
wait  to  make  a  field  test  ourselves  ?  No.  Can  we  rely  on 
the  experiments  of  our  neighbors?  No.  Why  not?  Be- 
cause, though  they  may  have  been  fairiy  carried  out  and 
honestly  reported,  they  cannot  be  depended  upon.  Says  a 
well-known  authority :  "  In  agricultural  periodicals  are  re- 
ports of  thousands  of  experiments  on  the  value  of  manures; 
we  find,  however,  the  most  conflicting  statements,  and  a 
chaos  of  results.  There  are  authentic  instances  of  nearly  every 
proposed  fertilizer  increasing  crops,  and  as  many  instances  of  fail- 
ure" We  need  no  "authority"  though,  other  than  our  own 
memories  and  experience  to  tell  us  these  facts.  We  can-take 
up  any  volume  of  the  excellent  field  test  reports  of  our 
neighbors  in  Georgia,  or  those  instituted  in  any  other  State, 
and  we  will  see  vastly  differing  results  with  the  same  fertil- 
izer in  different  places  during  one  year,  or  upon  the  same 
soil  during  two  or  more  successive  years.  Are  there  more 
discrepancies  in  analyses  than  in  the  results  of  soil  tests,  ex- 
ecuted under  different  auspices,  influenced  by  the  ever  va- 
rying factors  of  cold  and  heat,  rain  and  snow,  cultivation  and 
negligence  ?  The  least  that  can  be  said  of  the  analyses,  and 
the  most  that  can  be  affirmed  of  the  field  experiments  is  that 
both  will  average  correctly.  When  we  "value"  a  fertilizer  at 
the  station  we  mean  just  this  and  nothing  more:  THAT  THE 
FERTILIZER  IS  WORTH  AS  AN  ARTICLE  OF  COM- 


*I  took  pains  to  inquire  in  regard  to  the  action  of  a  particular  brand  in 
this  State  last  season,  and  found  as  many  unfavorable  reports  as  I  had  seen 
favorable  ones,  though  the  latter  came  to  me  by  mail  from  the  manufac- 
turers. I  often  receive  complaints  condemning  in  very  strong  language  va- 
rious brands  which  the  preceding  year  were  equally  praised. 
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MERGE  NO  MOUE  THAN  THE  VALUATION  INDI- 
CATES. We  leave  the  AGRICULTURAL  value  to  be  de- 
cided from  other  standpoints;  viewed  in  other  relations. 
Thus  a  ton  of  potash  salts  may  be  worth  $50.00  as  an  article 
of  trade,  but  in  affixing  the  value  I  would  not  expect  any 
one  to  buy  it  as  a  complete  fertilizer,  nor  expect  a  crop  from  it 
alone  because  I  said  it  was  excellent  Sulphate  of  Potash. 
The  "Yitative  Compound"  reported  a  few  pages  back,  might 
be  all  that  is  claimed  for  it,  and  yet  there  would  be  no  rea- 
son why  it  should  cost  twenty-five  times  as  much  as  the  ma- 
terials would  cost  at  any  drug-store.  Ingeniously  has  it 
been  tried  to  array  chemists  of  repute  against  each  other  by 
causing  them  to  face  the  fabled  mirror  of  old,  so  changed 
that  upon  the  one  side  was  written  "  Agricultural  Value," 
upon  the  other  "Commercial  Value." 

But  figures  are  used  in  your  valuation ;  where  do  you  get 
them  ?  Do  they  represent  the  cost  of  the  fertilizer  to  the 
manufacturer  ?  Oh  no.  They  give  him  a  better  showing 
than  that.  Cost  could  be  gotten  at  in  this  way — let  us 
suppose  some  one  desires  to  make  a  ton  of  superphosphate, 
he  can  take,  say  : 

1157  lbs.  Bones  @  ij  cents, .... .$14.47 

Grinding  @  $5  per  ton, 2.89 

602     "     Sulphuric  Acid  @  2J  cents, 15.05 

•288    "    Water. 


2047 

47     "     Loss  in  gases. 

Labor  and  Bags, $  5.00 


2000    "    Cost .$37.41* 

From  this  we  see  (supposing  our  figures  correct)  that  the 

2,000  pounds  will  cost  $37  41.     Our  valuation  would  call 

it  worth  $53  20. 


*Where  fertilizers  are  made  by  the  thousand  tons  the  cost  is  very  much 
less. 
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Our  superphosphate  would  probably  analyze  about  as 
follows : 

Per  cent.  •  Per  cent. 

Soluble  Phosphoric  Acid,         16.20    Equivalent  to  Bone  Phosphate,  35.37 
Nitrogen,  2.85  "  to  Ammonia,  3.46 

Applying  our  valuation  figures  we  have  as  follows  : 
16.20  lbs.  Soluble  Phosphoric  Acid  @  12}  cents,       $    2.03 
2.85     "    Nitrogen  @  22  cents, 0.63 

Value  of  100  lbs., %    2.66 

Value  of  2,000  lbs,  (one  ton) J  53.20 

The  question  now  arises,  how  we  obtain  our  figures  which 
we  use  in  valuation.     This  will  need  some  explanation. 

The  raw  materials  used  in  manufacturing  fertilizers  are 
of  three  classes,  viz :  Phosphates,  Nitrogenous  Organic  mat- 
ter, and  Chemicals.  Without  describing  them,  we  can  enu- 
merate the  greater  number  of  the  chief  individuals  constitu- 
ting each  class  as  follows : 

PHOSPHATES. 

These  are  all  natural  products. 

S.  C.  Phosphate  Rock,  Peruvian  Guano, 

Bones,  Sombrero       " 

Bone-Black,  Orchilla,        " 

Navassa  Guano,  Bone  Ash, 

Coprolites,  Phosphorite. 
Apatite, 

NITROGENOUS   MATTER. 

Peruvian  Guano,  .        Dried  Flesh, 
Fish  Scrap,  Hair, 

Dried  Blood,  Horn  Scrapings, 

Bones,  Leather  waste. 
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CHEMICALS. 


Sulphate  of  Ammonia,  Sulphate  of  Potash, 

Nitrate  of  Soda,  Kainit, 

Muriate  of  Potash,  Nitrate  of  Potash. 

The  table  used  at  the  North  Carolina  Experiment  Station 
is  as  follows :  , 

CTS   PER  LB,  CTS.  PER  LB. 

Soluble  Phos.  Acid,  12J.  Equiv.  to  Sol.  Bone  Phosphate,  5f 
Insoluble  "         "       4.  "         Insoluble    "  1J 

Reverted  "        "       9.  "        Reverted    "  4^ 

Nitrogen, 22.  Ammonia, 18 

Potash, 8. 

To  show  how  these  figures  are  obtained,  and  not  to  weary 
the  reader,  I  will  take  but  two  figures — those   for   nitrogen . 
and  insoluble  phosphoric  acid. 

From  consulting  and  comparing  market  reports  we  find 
that  South  Carolina  Phosphate  can  be  purchased  in  single 
ton  (i.  e.  at  retail)  lots,  already  ground,  for  $17.00.  The 
lowest  average  of  phosphoric  acid  found  by  analysis  in  this 
phosphate  is  527  lbs.  per  ton.     Dividing,  we  find  $  "?  °° — gi 

cents  per  pound.  The  North  Carolina  Station  allows  four  cents 
per  pound.  We  see  then  that  by  our  tables  the  phosphate 
which  reputable  manufacturers  in  New  York,  Philadelphia 
or  Charleston  are  willing  to  sell  (of  course,  making  a  satis- 
factory profit)  for  $17.00  per  ton,  is  valued  at  $21.08  per  ton 
(527x4  cts=$21.08). 

Again,  we  find  that  Dried  Blood  costs  on  the  average 
$2.0G  per  unit  of  Nitrogen,  and  will  average  on  analysis 
11  per  cent,  of  Nitrogen,  making  a  ton  of  Dried  Blood  con- 
tain 220  pounds  of  Nitrogen,  and  costs  $45.32.  Dividing 
as  before,  we  have  JIMi3^==20  cents.     Oar  North  Carolina  val- 

220 

nation  allows  22  cents  per  pound  for  Nitrogen.     Thus  we  see  that 
a  ton  of  Dried  Blood,  which  dealers  in  Philadelphia,  New 
12 
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"York  or  Baltimore  will  sell  (of  course,  at  a  satisfactory  profit) 
for  $45.32  per  ton,  would  be  valued  at  $48.40  by  our  tables. 
Thus  we  might  go  on  with  the  other  forms  in  which 
phosphoric  acid  exists  (soluble  and  reverted)  and  with 
potash.     But  the  two  examples  given  will  suffice. 

However,  one  more  illustration  is  needed  to  show  how 
absolutely  fair  to  manufacturers  these  tables  are.  Taking 
nitrogen  again,  we  know  that  dried  blood — perhaps  the  best 
form  in  which  nitrogenous  organic  matter  is  attainable — is 
not  by  any  means  to  be  found  in  all  the  fertilizers  sold  in 
this  country  ;  flesh,  fish,  horn,  &c,  being  substituted.*  In 
ifish,  horn,  leather,  &c,  nitrogen  can  be  bought  by  manu- 
facturers so  cheaply  that  the  ruling  market  price,  instead  of 
being  20  or  22  cents  per  pound,  is  only  12  cents  per  pound ; 
.but  should  a  fertilizer  come  to  the  Station  containing  fish, 
horn,  &c,  the  same  figure  (22  cents)  is  applied,  thus  over- 
valuing the  brand.  IN  EVERY  CASE  WE  ASSUME 
THAT  THE  FERTILIZER  IS  MADE  OF  THE  VERY 
J3EST  MATERIALS  FURNISHING  POTASH  AND 
PHOSPHORIC  ACID,  AND  THE  VERY  BEST  NI- 
TROGENOUS MATTER  FURNISHING  AMMONIA 
KNOWN  TO  TRADE,  AND  HENCE  99  TIMES  IN 
100  WE  OVERVALUE  IT. 

The  State  Inspector  of  Fertilizers  in  Massachusetts,  the 
•Connecticut  Experiment  Station,  and  some  other  officers 
and  Stations  wThere  fertilizer  control  is  exercised,  endeavor 
to  discriminate  between  the  different  forms  of  plant  food,  and 
apply  discriminating  tables  of  commercial  value.  This  is 
just  and  satisfactory  where  simple  chemicals,  nitrogenous  mate- 
rials or  plain  phosphates  are  examined.  In  North  Carolina 
we  have  not,  as  yet,  applied  our  valuations  to  "  chemicals," 
and  hence  we  assume  the  plant  food  to  exist  in  the  VERY 
BEST  SHAPE  in  every  case,  though,  as  said  before,  over- 
rating nearly  every  brand  in  nearly  all  cases.     The  Massa- 


*The  value  of  fish  depends  'greatly '.upon  the  degree  of  fineness  to  which 
it  is  ground. 
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chusetts  and  Connecticut  inspectors  have  to  resort  to  the 
same  plan,  whenever  they  examine  a  complete  fertilizer  con- 
taining (for  instance)  nitrogen  in  more  than  one  organic 
form,  giving  as  we  do  in  North  Carolina,  THE  MANUFAC- 
TURERS THE  BENEFIT  OF  THE  DOUBT  in  every  un- 
certain case. 

Below  will,  be  found  the  Massachusetts  and  Connecticut 
tables  of  valuation.  It  will  be  noticed  that  leaving  out 
"  chemical "  (as  farmers  understand  the  term)  -forms  of 
nitrogen,  our  North  Carolina  figures,  which  have  already 
been  given,  are  as  high  or  higher  than  any. 

TABLE    OF   VALUES 

As  adopted  by  the  Mass.  Inspector  of  Fertilizers,  1879. 

♦ 

Price  <j$  lb.  in  cts. 

I.  Nitrogen.     In  form  of  actual  ammonia  or  am- 

monia salts  and  nitric  acid, 24 

In  form  of  dried  ground  meat  and  blood,  finely 
pulverized  steamed  bones,  finely  ground  fish 
guano,  Peruvian  guano,  urates,  poudrettes,  and 

artificial  guano, •. 20 

In  form  of  finely  ground  bones,  fine  ground  horn, 

wool-dust,  bat  guano,  &c, >.     18 

In  form  of  coarsely  ground  bones,  horn  shavings, 
•  and  woolen  rags,  human  excretions  and  barn- 
yard manure,  fish-scraps,  animal  refuse  matter 
from  glue  factories,  tanneries,  &c. ,...>.. 15 

II.  Phosphoric  Acid.     Soluble  in  water,  as  contain- 

ed in  alkaline  phosphates  and  superphosphates,     12.5 

In  Peruvian  guano, , 9 

In  form  of  so-called  reduced  or  reverted  acid, 9 

In  precipitated  bone  phosphate,  steamed  fine 
bones,  fish  guano  according  to  size  and  disin- 
tegration,  from  6  to  7 

Insoluble,  as  bone-black  waste,  wood  ash,  Carib- 
bean guano,  ground  bone  ash,  coarsely  ground 
bones,  poudrette,  barn-yard  manure,  &c, 5 
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Insoluble,  as  finely  ground  South  Carolina  and 

Navassa  phosphates, * 3.5 

III.  Potassium  Oxide.     In  form  of  muriate  of  pot- 
ash or  chloride  of  potassium, 4.5 

In  form  of  sulphate  of  potassa  in  natural  and  ar- 
tificial Kainits,. 6  to  6.5 

In  form  of  high  grade  sulphate  of  potassa, 7.5  to  9 

TABLE   OF  THE    CONNECTICUT  EXPERIMENT    STATION. 


"For  the  year  1879,  or  until  good  reasons  arise  for  further 
change,  the  following  estimated  values  of  the  active  ingre- 
dients will  be  used  by  the  Station  in  comparing  fertilizers  :'7 

CTS.  PER  LB, 

Nitrogen  in  nitrates, 26 

"         "   ammonia  salts,  (as  sulphate  of  ammonia,). ...22J 
"   Peruvian  Guano,  fine  steamed  bone,  dried  and 

fine  ground  blood,  meat  and  fish, 20 

"   fine  ground  bone,  horn  and  wool  dust,  18 

"         "   fine  medium  bone, 17J 

"    medium  bone, 16J 

"   coarse  medium  bone, 15f 

"   coarse  bone,  horn  shavings  and  fish  scrap,...  15 

Phosphoric  Acid,  soluble  in  water, 12J 

"reverted"  and  in  Peruvian  Guano, 9 

insoluble,  in  fine  bone  and  fish  guano, 7 

in  fine  medium  bone,..; 6J 

in  medium  bone, 6 

"         in  coarse  medium  bone, 5J 

in  coarse  bone,  bone  ash  and 

bone  black, 5 

"  "  in  fine  ground  rock  phosphate,  3J 

Potash  in  high  grade  sulphate, 7J 

"     low  grade  sulphate  and  Kainit, 6 

"    muriate  or  potassium  chloride, 4  J 
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TABLES  OF  ANALYSES  AND  VALUATIONS  OF  FER- 
TILIZERS SOLD  IN  NORTH  CAROLINA 
DURING  1877, 1878  AND  1879. 


In  1876,  before  the  law  providing  for  fertilizer  control  was 
passed,  there  were  108  brands  of  fertilizer  sold  in  North 
Carolina.  Some  of  them  were  miserable  stuff,  others  down- 
right swindles.  One  especially,  with  a  large  sale,  was  found 
to  contain  60  per  cent,  of  sand,  and  others  so  poor  that  they 
were  condemned  in  Georgia,  were  re-shipped  and  sold  in 
North  Carolina.  At  present  there  are  but  42  brands  which 
are  legally  on  sale  in  North  Carolina,  and  it  gives  me  pleas- 
ure to  state  that  among  them  are  the  very  best  brands  found 
in  the  United  States,  and  no  State  has  now  a  more  complete 
protection  for  its  farmers,  and  no  State  better  protects  dealers  in 
fertilizers  from  having  to  compete  with  fraudulent  manufacturers 
than, our  own.  Three  things  are  certain  and  admit  of  proof: 
1st.  That  fertilizers  are  cheaper  in  North  Carolina  to-day  than 
before  the  tax  was  imposed.  2d.  That  they  are  better  on  an  aver- 
age. 3d.  1  hat  they  are  as  cheap  in  North  Carolina  as  in  either 
Virginia,  Georgia,  or  South  Carolina,  due  allowance  being  made 
for  increase  or  decrease  of  freight,  owing  to  distance.  I  will  not 
take  the  space  to  prove  these  statements,  but  it  can  be  done.* 

The  selling  prices  given  for  1877-78  are  such  as  were 
reported  by  the  dealers  at  the  place  where  the  sample  was 
drawn;  those  given  for  1879,  have  been  verified  in -nearly 
every  case  by  special  correspondence.  Sometimes  an  agent 
will  ask  more  than  the  manufacturer  intended.  In  one  case 
the  manufacturer  marked  $56.00  as  the  retail  price  upon  the 
bags,  but  his  agent  reported  to  the  Department  that  he  sold 
it  for  $65.00. 


*See  after  tables. 
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AVERAGES. 


Average  percentage  of  Ammonia  in  Fertilizers  con- 
taining Ammonia, 

Average  percentage  of  Potash  in  Fertilizers  contain- 
ing Potash, , 

Average  percentage  of  Soluble  Phosphoric  Acid,.. . . . 

Average  Commercial  Value, 

Average  Cash  Price, ,    . . . 


1877 

1878 

2.63 

2.69 

1.97 

1.64 

4.90 

G.34 

$33.66 

$34.66 

43.50 

1  ' 

40.94 

1879 

2.68 

1.97 

6.36 

$35.68 

39.80 


From  this  last  table  it  will  be  seen  that  the  amount  of  Ammonia  and 
Potash  has  averaged  the  same  for  the  last  three  seasons,  but  the  manufac- 
turers have  used  more  Acid,  in  many  cases,  as  is  shown  by  the  increase  in 
Soluble  Phosphoric  Acid,  and  a  consequent  rise  in  commercial  value. 
We  see  moreover  that  this  rise  in  value  has  been  accompanied  by  a  fall 
in  average  selling  price  of  $  t  in  TTIREE  seasons.  As  already  stated, 
the  figures  upon  which  the  selling  price  is  based  are  furnished  by  Agents, 
not  by  Manufacturers,  (see  page  18)  and  they  are  correctly  stated  in  the  ta- 
bles. It  may  be  asserted  that  the  fall  in  price  is  due  to  other  causes  than 
the  publication  of  values  by  the  Station.  Be  that  as  it  may,  no  one  can 
deny  the  fact  that — from  a  chemical  standpoint  at  least — fertilizers  have 

IMPROVED  IN  VALUE  AND  FALLEN   IN   PRICE    SINCE  TIIE  ESTABLISHMENT  OF 
THE  CONTROL  AT  CHAPEL  HILL. 
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PREFACE. 


In  presenting  to  you— Farmers  of  North  Carolina — this 
record  of  the  work  of  your  Experiment  Station,  I  can  say 
nothing  more  than  I  said  a  year  ago,  in  thanking  you  for 
the  kindness  and  earnestness  with  which  you  have  stood  by 
us  and  have  supported  us  in  our  efforts.  I  will  simply 
congratulate  you  on  the  growing  understanding  and  appre- 
ciation of  the  work. 

To  those  who  would  like  to  see  a  concise  statement  of 
the  work  of  the  Station,  I  beg  leave  to  point  out  the  follow- 
ing facts : 

There  have  been  made  at  the  Station, 'up  to  date,  912 
analyses,  requiring  3,000  quantitative  determinations,  and 
10,000  weighings. 

The  following  table — which  speaks  for  itself — shows  the 
effect  of  the  fertilizer  control  at  the  Station.  New  com- 
panies have  came  in,  seeing  an  opportunity  for  successful, 
honest  competition,  while  dishonest  manufacturers  have 
withdrawn  from  our  markets.  In  this  way,  as  well  as  by 
the  improvement  of  individual  brands,  has  the  average 
standard  been  raised  : 


Average  percentage  of  Ammonia  in  Fertili- 
zers containing  Ammonia 

Average  percentage  of  Potash  in  Fertilizers 
containing  Potash 

Average  percentage  of  Soluble  Phosphoric 
Acid 

Average  commercial  value 

Average  cash  price 


1877 

1878 

1879 

2.63 

2.69 

2.68 

1.97 

1.64 

1.97 

4.90 
$33.66 

$43.50 

6.34 
$34.66 
$40.94 

6.36 

$35.60 

$39.80 

1880 

2.70 
1.81 

6.40 

$35.20 
$39.40 


It  will  be  seen  that  the  average  cash  price  has  fallen  $4 
in  three  years.     The  commercial  value  is  $2  higher  and 


X  PREFACE. 

the  Soluble  Phosphoric  Acid  is  2  per  cent,  higher  than  in 
1877. 

The  total  income  of  the  Department  of  Agriculture  (up 
to  April  15th)  was  $80,117.81.  The  total  expense  of  the 
Station  for  the  three  years  ending  April  15th,  was  $14,- 
344.09,  or  an  average  of  $4,781.36  per  annum. 

There  have  been  written  5.000  letters  to  farmers  and 
others,  and  nearly  15,000  copies  of  reports,  formulas,  &c, 
have  been  printed  for  distribution.  For  the  details  of  the 
work  the  reports  must  be  referred  to  ;  for  what  is  offered  to 
our  j^eople,  see  the  last  page  of  cover. 

As  will  be  noticed,  many  of  the  formulas,  &c,  which  were 
given  last  year  are  repeated  in  the  present  report. 

As  is  known  to  most  of  you,  I  have  resigned  my  position 
as  State  Chemist,  and  am  writing  to-day  amid  the  whirl 
and  roar  of  a  grSat  city,  instead  of  under  the  trees  of  Chapel 
Hill.  I  will  not  detail  the  reasons  which  led  to  this  step  ; 
but  I  wish  to  bear  public  testimony  to  the  universal  kind- 
ness and  hospitality  which  made  my  three  years  among 
you  so  full  of  pleasure.  Though  I  bid  farewell  to  the  State, 
may  I  never  lose  the  friends  who*  have  made  my  life  in 
North  Carolina  so  pleasant  and  the  parting  so  full  of  regret ! 
The  best  thing  I  can  wish  for  my  successor,  whoever  he  may 
be,  is  that  he  may  meet  the  same  people  and  serve  under 
the  Board  as  I  have  done. 

ALBERT  E.  LEDOUX, 

17  Cedar  Street, 
New  York  City. 

June  17th,  1880. 
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REPORT  OF  THE  DIRECTOR 


Laws  Establishing  the  Station. 


There  is  a  demand  on  the  part  of  farmers  and  manufac- 
turers, in  this  and  other  States,  for  copies  of  the  various  acts 
relating  to  the  establishment  and  work  of  the  Experiment 
Station.     They  will  be  found  below. 

An  Act  to  Establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  and  for  the  Encour- 
agement of  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  do  enact  : 

Section  1.  A  Department  of  Agriculture,  Immigration 
and  Statistics,  as  provided  in  Section  17,  Article  3,  of  the 
Constitution,  is  hereby  created  and  established,  which  shall 
be  under  the  control  and  supervision  of  a  Board,  which 
shall  be  constituted  as  follows,  to-wit :  the  Governor,  wTho 
shall  be  ex-officio  chairman;  the  State  Geologist;  the  Master 
of  the  State  Grange,  Patrons  of  Husbandry;  the  President 
of  the  State  Agricultural  Society,  and  the  President  of  the 
Agricultural  College  of  the  State,  and  two  agriculturists 
(who  shall  be  appointed  by  the  Board  so  as  to  keep  the  rep- 
resentation of  the  different  sections  of  the  State  as  nearly 
equal  as  may  be),  and  their  successors  in  office. 

Sec  2.  The  Board  shall  meet  for  the  transaction  of  busi- 
ness in  the  city  of  Raleigh  as  often  as  they  may  deem  expe- 
dient, but  at  least  twice  in  each  year.  They  shall  receive 
iio  compensation,  but  shall  be  allowed,  except  the  Governor, 
the  State  Geologist,  and  President  of  the  Agricultural  Col- 
lege, the  sum  of  three  dollars  per  diem  for  their  personal 
expenses  while  engaged  in  the  duties  of  the  Board,  not  ex- 
ceeding fifteen  days  in  any  one  year. 
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Sec.  3.  The  Board  shall  appoint  and  prescribe  the  duties, 
and  regulate  the  pay  of  the  Commissioner  of  Agriculture^ 
who  shall  be  an  agriculturist.  And  they  shall  also,  when- 
ever they  deem  it  necessar}7,  have  power  to  employ  a  secre- 
tary and  prescribe  his  duties. 

Sec.  4.  The  Board  shall  be  empowered  to  hold  in  trust, 
and  exercise  control  over,  donations  or  bequests  made  to 
them  for  promoting  the  interests  or  purposes  of  this  act. 

Sec.  5.  They  may  prescribe  forms  for,  and  regulate  the 
returns  of,  such  County  Agricultural  Societies  as  may  be 
chartered  by  the  State,  and  furnish  such  blanks  as  may  be 
necessary  to  secure  uniform  and  reliable  statistics  of  their 
operations. 

Sec.  6.  In  order  to  facilitate  the  collection  of  reliable  sta- 
tistics, it  is  made  the  duty  of  the  Secretary  of  State  to  pre- 
pare and  send  to  the  County  Commissioners  of  the  several 
counties,  who  shall  distribute  to  each  person  in  the  county, 
whose  duty  it  is  to  list  the  taxable  property  thereof,  blanks 
prepared  according  to  the  direction  of  the  Department  of 
Agriculture  ;  and  the  persons  listing  the  taxes  as  aforesaid 
shall  require  each  citizen,  at  the  time  of  listing  his  taxable 
property,  to  give  in  likewise  the  amount  of  his  productions 
for  the  previous  year,  as  far  as  practicable,  without  oath, 
which  blanks,  when  completed,  shall  be  returned  to  the 
Board  of  County  Commissioners,  who  shall  collate  the  same 
on  one  blank  form  and  transmit  the  same  to  the  Commis- 
sioner of  Agriculture  on  or  before  the  first  day  of  November 
in  each  year. 

Sec.  7.  The  Board  shall  investigate  such  subjects  relating 
to  the  improvement  of  agriculture,  and  for  the  inducement 
of  immigration  and  capital,  as  they  may  think  proper,  but 
they  are  especially  charged  : — 

1st.  With  such  investigations  as  may  seem  best  adapted 
to  promote  the  improvement  and  extension  of  sheep  hus- 
bandry, and  shall  collect  and  publish,  from  time  to  time,  all 
available  statistics  on  the  subject,  and  shall  suggest  to  the 


General  Assembly  such  measures  as  ma}7  be  useful  for  the 
encouragement  of  this  industry,  and  more  particularly  for 
the  suppression  of  the  ravages  of  dogs. 

2d.  With  investigations  relating  to  the  diseases  of  cattle 
and  other  domestic  animals,  and  shall  publish  and  distri- 
bute, from  time  to  time,  circulars  of  information  relative  to 
any  contagious  diseases  of  stock,  and  shall  have  power  in 
such  cases  to  quarantine  infected  animals,  and  to  regulate 
the  transportation  of  stock  in  this  State,  or  from  one  section 
of  it  to  another,  and  any  person  wilfully  violating  such 
regulations  shall  be  guilt}'  of  a  misdemeanor. 

3d.  With  investigations  relating  to  the  ravages  of  insects 
and  with  the  dissemination  of  such  information  as  may  be 
deemed  essential  for  their  abatement. 

4th.  With  investigations  and  experiments  directed  to  the 
introduction  and  fostering  of  new  agricultural  industries, 
adapted  to  the  various  climates  and  soils  of  this  State ;  espe- 
cially the  culture  of  silk,  the  sugar  beet,  the  grape,  and 
other  fruits. 

5th.  With  the  investigation  of  the  subject  of  drainage 
and  irrigation,  and  shall  publish  circulars  of  information  as 
to  the  best  methods  .of  formulae  of  both,  and  what  surfaces, 
soils  and  localities  may  be  most  benefitted  by  such  improve- 
ments ;  also,  with  the  collection  and  publication  of  infor- 
mation in  regard  to  localities,  character,  accessibility,  cost 
and  modes  of  utilization  of  native  mineral  and  other  do- 
mestic sources  of  fertilizers,  including  formulas  for  compost- 
ing, adapted  to  different  crops,  soils  and  materials. 

6th.  With  the  collection  of  statistics  relating  to  the  sub- 
ject of  fences,  with  suggestions  for  diminishing  their  cost 
and  the  conditions  under  which  they  may  be  dispensed 
with  altogether. 

7th.  With  the  supervision  of  all  measures  for  the  protec- 
tion, propagation  and  culture  of  fish  in  the  rivers  and  other 
inland  waters  of  this  State,  and  to  this  end  they  shall  at 
once  provide  for  stocking  all  available  waters  of  the  State 
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with  the  most  approved  breeds  of  fishes,  and  shall  avail 
themselves  of  such  aid  as  the  Fish  Commission  of  the  United 
States  may  be  induced  to  extend,  and  they  shall  inquire  into 
and  report  upon  the  practicability  of  constructing  fish  ways 
over  dams  and  other  obstructions  in  the  waters  of  the  State, 
and  secure,  as  far  as  practicable,  the  cooperation  of  mill 
owners.  They  shall  select  proper  locations  for  the  hatching 
and  care  of  the  young  fish,  and  shall  provide  the  necessary 
hatching  houses  and  such  appliances  as  may  be  needed,  and 
employ  such  labor  as  may  be  necessary  to  this  end,  and  they 
may  appoint  agents  at  such  convenient  points  to  aid  them 
in  the  distribution  and  hatching  and  protection  of  the  ova 
and  young  fish,  provided  such  agents  shall  receive  no  com- 
pensation. 

8th.  They  shall  transmit  to  the  General  Assembly  at  each 
session  a  report  of  the  operations  of  the  said  Department, 
together  with  suggestions  of  such  legislation  as  may  be 
needful,  and  it  shall  be  the  duty  of  the  Board  to  prosecute 
all  offenders  against  the  laws  which  have  been,  or  may  be, 
passed  in  this  behalf,  and  they  shall  endeavor  to  secure  the 
cooperation  of  adjoining  States,  to  remove  obstructions  in 
the  passage  of  fish  in  those  rivers  or  streams  which  are 
partly  in  this  State  and  partly  in  such  adjoining  States. 

9th.  With  the  enforcement  and  supervision  of  the  laws 
and  regulations  which  are,  or  may  be,  enacted  in  this  State 
for  the  sale  of  commercial  fertilizers  and  seeds. 

Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor  from  the  Treas- 
urer of  the  State,  for  which  they  shall  pay  a  privilege  tax  of 
five  hundred  dollars  per  annum  for  each  separate  brand  or 
quality,  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton  for 
every  ton  sold.*)  Any  person,  corporation,  or  company,  who 
shall  violate  the  provisions  of  this  act,  or  who  shall  sell,  or 
offer  for  sale,  any  such  fertilizer,  contrary  to  the  provisions 

*See  page  13. 


above  set  forth,  shall  be  guilty  of  a  misdemeanor,  and  upon 
conviction  shall  be  fined  and  imprisoned  at  the  discretion 
of  the  court. 

Sec.  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  theron  a  plainly  printed  label  or  stamp,  which 
shall  truly  set  forth  the  name,  location  and  trade  mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  per  centage  of  any  of  the 
following  ingredients  asserted  to  be  present,  to-wit:  soluble 
and  precipitated  phosphoric  acid,  soluble  potassa,  ammonia, 
or  its  equivalent  in  nitrogen,  together  with  the  date  of  its 
analyzation,  and  that  the  privilege  tax  provided  for  in  sec- 
tion eight  has  been  paid  ;  and  any  such  fertilizer  as  shall 
be  ascertained  by  analysis  not  to  contain  the  ingredients 
and  per  centage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and  benefit  of  the  Department  of  Agriculture.  Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shall  sell,  or  offer 
for  sale,  any  commercial  fertilizer  without  having  such  lebels 
and  stamps,  as  herein-before  provided  attached  thereio,  shall 
be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag  or 
barrel  or  package  sold  or  offered  for  sale,  to  be  sued  for 
before  any  justice  of  the  peace,  and  to  be  collected  by  the 
sheriff  by  distress  or  otherwise,  one-half,  less  the  cost,  to  go 
to  the  party  sueing,  and  the  remaining  half  to  the  Depart- 
ment, and  if  any  such  fertilizer  shall  be  condemned,  as 
herein  provided,  it  shall  be  the  duty  of  the  Department  to 
have  an  analysis  made  of  the  same,  and  cause  printed  tags 
or  labels  expressing  the  true  chemical  ingredients  of  the 
same  put  upon  each  bag  or  barrel  or  package,  and  shall  fix 
the  commercial  value  thereof  at  which  it  may  be  sold.  And 
any  person  who  shall  sell,  or  offer  for  sale,  any  such  fertili- 
zer, in  violation  of  the  provisions  of  this  section,  shall  be 
guilty  of  a  misdemeanor. 
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Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority  at  all  times  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed ;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected. 

Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agricul- 
ture to  require  the  officers,  agents  or  managers  of  any  rail- 
road or  steamboat  company,  transporting  fertilizers  in  this 
State,  to  furnish  monthly  statements  of  the  quantity  of  fer- 
tilizers, with  the  name  of  the  consignor  or  consignee,  de- 
livered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient  so  to  do ;  and  any 
such  agents,  officers  or  managers  failing  or  refusing  to  com- 
ply shall  be  deemed  guilty  of  a  misdemeanor. 

Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  University 
at  Chapel  Hill,  an  Agricultural  Experiment  and  Fertilizer 
Contral  Station  ;  and  the  Board  of  Trustees  of  the  University, 
with  the  approval  of  the  Department  of  Agriculture,  shall 
employ  an  analyst  skilled  in  agricultural  chemistry.* 

It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertili- 
zers and  products  as  may  be  required  by  the  Department  of 
Agriculture,  and  to  aid  so  far  as  practicable  in  suppressing 
fraud  in  the  sale  of  commercial  fertilizers. 

He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State ;  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct. 

He  shall  make  regular  reports  to  the  said  Department  of 
all  analyses  and  experiments  made,  which  shall  be  furnished 

*See  page  lb. 


9 


when  deemed  useful,  to  such  newspapers  as  will  publish  the 
same. 

Said  chemist  shall  be  subject  to  the  rules  and  regulations 
of  the  University  Laboratory,  and  the  other  rules  and  regu- 
lations of  the  University,  and  his  salary  shall  be  paid  out 
of  the  funds  of  the  Department  of  Agriculture. 

Sec.  13.  The  Geological  Survey  is  hereby  made  and  con- 
stituted a  cooperative  Department  with  the  Department  of 
Agriculture,  and  the  Geological  Museum  and  the  collections 
therein  shall,  at  all  times,  be  accessible  to  the  said  Depart- 
ment. The  Geologist  shall,  as  far  as  practicable,  prepare 
illustrations  of  the  agricultural  industries,  products  and 
resources  of  the  State,  and  arrange  and  care  for  such  collec- 
tions as  the  said  Department  may  make  for  this  purpose. 
He  shall  also  prepare  abstracts  of  the  survey,  from,  time  to 
time,  as  may  be  required  for  the  use  of  the  Department  in 
their  hand  book,  and  circulars  for  publication,  in  illustra- 
tion of  the  advantages  of  this  State,  and  in  promotion  of  the 
general  purposes  of  Immigration.  In  return  for  such  ser- 
vice the  State  Geologist  may  have  all  his  samples  of  marls, 
soils,  minerals,  and  other  products  analyzed  by  the  chemist 
at  the  Laboratory  of  the  Experiment  Station  free  of  charge. 

Sec.  14.  It  is  hereby  made  the  duty  of  the  State  Geologist, 
upon  the  recommendation  of  the  Board  of  Trustees  of  the 
University,  to  devote  two  months  in  each  year  at  the  seat  of 
the  University,  in  the  performance  of  such  duties  in  instruc- 
tion as  the  Faculty  may  direct,  and  while  employed  in  this 
capacity  he  shall  constitute  a  member  of  the  Faculty. 

Sec.  15.  The  Department  shall,  as  soon  as  practicable,  pre- 
pare a  convenient  hand  book,  with  the  necessary  illustrative 
maps,  which  shall  contain  all  necessary  information  as  to 
the  mines,  minerals,  forests,  soils,  climates,  waters  and  water 
powers,  fisheries,  mountains,  swamps,  industries,  and  all 
such  statistics  as  are  best  adapted  to  give  proper  informa- 
tion of  the  attractions  and  advantages  which  this  State  af- 
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fords  to  immigrants,  and  shall  make  illustrative  exposition 
thereof  whenever  practicable  at  international  exhibitions. 

Sec.  16.  The  said  Department  shall  be  authorized,  in  the 
interest  of  Immigration,  to  employ  an  agent  or  agents  at 
such  points,  in  this  or  any  foreign  country,  as  they  may 
deem  expedient  and  desirable. 

Sec.  17.  The  said  Department  is  authorized  and  directed 
to  establish  and  keep  in  its  office,  in  the  city  of  Raleigh,  a 
general  Land  and  Mining  Registry,  wherein  shall  be  record- 
ed (if  the  owners  shall  so  request)  all  the  farming,  mineral 
or  other  lands  offered  for  sale  in  this  State,  with  a  brief  and 
truthful  description  of  the  same.  And  the  Department  shall 
act  as  agent  for  the  sale  or  disposition  of  such  property  as 
maybe  registered,  as  herein-before  provided,  and  shall  sell 
or  dispose  of  such  property  upon  the  terms  and  conditions 
as  stated  and  fixed  by  the  owner  thereof;  and  the  depart- 
ment shall  be  allowed  the  sum  of  one  dollar  for  registration, 
and  two  and  one  half  per  cent,  commission  on  gross  amount 
of  said  transaction. 

The  said  Department  shall  have  authority  to  contract  for 
and  hold  bodies  of  land,  for  the  settlement  of  colonies,  with 
exclusive  control  of  the  sale  of  same  at  such  prices  and  for 
such  a  period,  as  may  be  agreed  upon  by  the  owner  thereof. 

Sec.  18.  That  no  person,  company  or  corporation,  being 
non-residents  of  this  State,  shall  catch  fish  by  seines,  nets  or 
other  appliances  for  taking  fish  in  large  quantities,  in  any 
waters  within  the  jurisdiction  of  this  State,  without  first 
obtaining  therefor  a  license  from  the  Public  Treasurer,  for 
which  he,  or  they,  shall  pay  a  privilege  tax  of  one  thousand 
dollars  per  annum.  And  any  such  person  or  persons  who 
shall  violate  the  provisions  of  this  section,  shall  forfeit  and 
pay  the  sum  of  two  hundred  dollars  for  each  day  engaged 
in  fishing  as  aforesaid,  to  be  collected  by  the  sheriff  of  the 
county  wherein  such  violation  may  be  committed,  and  shall 
also  be  guilty  of  a  misdemeanor.  And  any  citizen  of  this 
State  who  shall  form  an  alliance  or  co  partnership  with  a 
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non-resident  for  the  purpose  of  evading  any  of  the  provis- 
ions of  this  act,  shall  be  deemed  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  fined  and  imprisoned  at  the 
discretion  of  the  court,  and  the  nets,  seines  or  appliances  of 
such  person  or  firm  shall  be  liable  to  seizure  and  confisca- 
tion for  the  benefit  of  the  Department  of  Agriculture. 

Sec.  19.  That  every  person,  firm  or  corporation,  who  shall 
sell  or  offer  for  sale  any  commercial  fertilizer  of  whatever 
nature,  and  shall  give  in,  under  oath,  to  the  Register  of 
Deeds  of  his  county,  on  the  first  Monday  of  January,  April, 
July  and  October  in  each  year  the  number  of  tons  of  such, 
fertilizer  he  or  they  may  have  sold,  for  himself  on  commis- 
sion, or  as  agent,  during  the  preceding  quarter,  subject  to 
the  provisions,  pains  and  penalties  contained  in  Schedule  B 
of  the  Revenue  Laws  of  the  year  one  thousand  eight  hun- 
dred and  seventy-seven,  for  which  he  shall  pay  a  privilege 
tax  of  fifty  cents  per  ton,  to  be  collected  by  the  sheriff; 
Provided,  That  no  person  shall  be  liable  to  such  tax  on  fer- 
tilizers purchased  from  another  person,  on  which  this  tax 
has  already  been  paid  ;  And  provided  further,  That  no  dealer 
or  agent  shall  be  required  to  pay  the  purchase  tax  as  im- 
posed in  Schedule  B  of  the  Revenue  Act. 

Sec.  20.  Any  farmer,  trader  or  other  person  who  shall 
haul  or  bring  into  this  State  any  commercial  fertilizer,  in 
violation  or  evasion  of  Section  8  of  this  Act,  shall  be  deemed 
guilty  of  a  misdemeanor,  and,  upon  conviction,  shall  be 
fined  not  less  than  ten  dollars  or  imprisoned  not  more  than 
thirty  days  for  each  offence  ;  and  any  farmer  or  other  per- 
son who  may  buy  without  the  State  any  commercial  fer- 
tilizer on  which  the  privilege  tax  of  five  hundred  dollars, 
as  provided  in  Section  8  of  this  Act,  has  been  paid,  shall  be 
required  to  report  all  such  purchases  to  the  Register  of 
Deeds  for  his  county,  and  pay  the  privilege  tax  of  fifty  cents 
per  ton,  as  required  of  dealers,  or  be  subject  to  the  same 
pains  and  penalties  as  herein  imposed  upon  dealers  in  fer- 
tilizers; Provided,  That  no  county,  town,  or  other  corpora- 
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tion  shall  be  allowed  to  tax  any  of  the  privileges  or  subjects 
herein  taxed  by  the  State ;  Provided,  That  the  provisions  of 
this  section  and  section  17  of  this  Act  shnll  not  apply  to  any 
of  the  counties  in  this  State  west  of  the  Blue  Ridge. 

Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
dealer  in  fertilizers  any  specimen  quantities,  not  less  than  a 
fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  exper- 
iment by  practical  farmers;  and  the  person  so  experiment- 
ing shall  be  required  to  make  a  careful  report  of  the  results, 
which  shall  be  registered  in  the  office  of  said  Department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor. 

Sec.  22.  That  all  money  arising  from  the  tax  or  licenses, 
from  fines  and  forfeitures,  fees  for  registration  and  sale  of 
lands,  not  herein  otherwise  provided  for,  shall  be  paid  into 
the  State  Treasury  and  shall  be  kept  on  a  separate  account 
by  the  Treasurer,  as  a  fund  for  the  exclusive  use  and  benefit 
of  the  Department  of  Agriculture;  and  until  such  fund  can 
be  made  available,  as  aforesaid,  the  Treasurer  shall  loan  to 
said  Department,  out  of  any  moneys  not  otherwise  appro- 
priated, upon  the  warrant  of  the  Governor,  the  sum  of  five 
thousand  dollars  per  annum,  for  two  years  from  this  date, 
which  sum  shall  be  refunded  to  the  Treasury  by  the  first 
day  of  March,  one  thousand  eight  hundred  and  seventy- 
nine. 

Sec.  23.  This  Act  shall  be  in  force  from  and  after  its  rati- 
fication, but  the  tax,  forfeitures  and  penalties  herein  pre- 
scribed, concerning  the  sale  of  commercial  fertilizers,  shall 
not  be  enforced  against  any  parties  in  the  sale  of  any  such 
fertilizers  now  on  hand  in  this  State :  Provided,  said  parties 
shall  render  to  the  Governor,  on  or  before  the  first  day  of 
April,  one  thousand  eight  hundred  and  seventy-seven,  under 
oath,  taken  before  any  person  authorized  to  administer  the 
same,  an  itemized  statement  of  all  such  fertilizers,  giving 
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brand,  name,  manufacturer,  and  number  of  tons  of  same 
and  obtain  a  license  for  the  sale  thereof  as  herein  provided ; 
Provided,  that  this  Act  shall  not  apply  to  purchases  already 
made. 

Read  three  times  and  ratified  in  General  Assembly,  this 
12th  of  March,  1877. 


An  Act,  Supplemental  to  an   Act  to   Establish  a  De- 
partment of  Agriculture,  Immigration 
and  Statistics. 

The  General  Assembly  of  North  Carolina  do  enact : 

Section  1.  That  an  Act  entitled  an  Act  to  establish  a  De- 
partment of  Agriculture,  Immigration  and  Statistics,  and 
for  the  encouragement  of  Sheep  Husbandry,  be  and  the 
same  is  hereby  corrected  and  amended,  by  striking  out  in 
section  8  of  said  Act  the  words,  "  and  he  shall  also  pay  a 
tax  of  fifty  cents  per  ton  for  every  ton  sold." 

Sec.  2.  That  this  Act  shall  be  in  force  from  and  after  its 
ratification. 

Read  three  times  and  ratified  in  General  Assembly,  this 
12th  day  of  March,  1877. 


An  Act  to  Amend  an  Act  to  Establish  a  Department 
of  Agriculture,  Immigration  and  Statistics,  and  for 
the  Encouragement  of  Sheep  Husbandry. 

Section  12  of  said  Act  shall  be  amended  by  interchanging 
in  the  last  clause  of  the  first  paragraph  the  words,  "Board 
of  Trustees  of  the  University,"  and  the  words,  "  Depart- 
ment of  Agriculture." 

Sec.  4.   Sections  19  and  20  (nineteen  and  twenty)  are 
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hereby  repealed;  and  it  shall  be  the  duty  of  the  Treasurer, 
on  the  certificate  of  the  Auditor,  to  return  to  the  Sheriffs 
who  have  paid  into  the  treasury  the  tax  of  fifty  cents  a  ton, 
collected  under  said  sections,  the  amount  of  such  payment 
to  be  repaid  by  such  Sheriffs  to  the  parties  from  whom  they 
collected  the  same. 


The  General  Assembly  of  1879  passed  on  March  14th, 
"  An  Act  supplemental  to  an  Act  creating  a  State  Board  of 
Health."     Section  14  of  that  Act  is  as  follows  : 

When  the  County  Superintendent  of  Health  shall,  in  the 
course  of  his  investigation  required  at  Coroner's  inquest, 
think  it  necessar}^  to  subserve  the  ends  of  justice  that  a 
chemical  analysis  of  the  viscera  or  fluids  of  the  body  be  made, 
he  shall  carefully  pack  up  and  seal  the  suspected  article  in 
a  proper  receptacle,  in  the  presence  of  a  witness,  and  forward 
it  to  the  chemist  of  the  Agricultural  Station  for  analysis. 
(Such  analysis  shall  be  made  free  of  charge,  and  be  returned 
to  the  Coroner  of  the  county,  such  analysis  having  prece- 
dence over  other  matters  of  investigation,  not  of  a  similar 
character,  then  in  the  laboratory  of  the  chemist.)  Analyses 
for  purposes  connected  with  the  hygienic  duties  of  the  Super- 
intendent of  Health  shall  in  like  manner  be  made  by  the 
said  chemist,  upon  requisition  signed  and  approved  by  the 
Secretary  of  the  State  Board  of  Health.  Such  analysis  will 
include  soil,  drinking  water,  articles  of  food,  air,  &c,  to  be 
packed  for  transmission  by  direction  of  the  chemist  of  the 
Agricultural  Station- 


It  will  be  seen  from  these  extracts  that  the  law  requires 
of  the  Station  analyses  for  the  Department  of  Agriculture 
proper,  analyses  for  the  Geological  Survey,  analyses  for  the 
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State  Board  of  Health,  and  analyses  in  cases  of  suspected 
poisoning.  The  Board  of  Agriculture,  moreover,  has  the 
power  to  order  any  work  begun  or  discontinued,  to  order 
investigations  of  any  character  or  experiments  in  any  direc- 
tion which  they  deem  necessary. 

Thus  it  will  be  seen  that  to  carry  out  the  requirements  of 
the  law,  to  meet  the  expectations  of  the  people  of  the  State, 
hard  work  must  be  done  in  more  than  one  direction ;  and  I 
can  safely  affirm  that  of  no  one  Experiment  Station  in  Eu- 
rope, or  State  Chemist's  laboratory  in  America,  is  so  much 
and  such  varied  work  required. 
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HISTORY  OF  THE  STATION, 

CONTINUED    FROM    THE    ANNUAL    REPORT    OF    1879. 


The  Experiment  Station  started  on  the  third  year  of  its 
existence,  April  15th,  1879,  "  fully  equipped  to  offer  to  the 
people  of  the  State  complete  and  free  protection  against 
frauds  in  commercial  fertilizers,  chemicals  and  seeds;  to 
make  free  analyses  of  ores,  soils,  marls,  minerals  and  mine- 
ral waters;  to  investigate  subjects  of  agricultural  interest, 
and  to  provide  a  place  where  every  farmer  can  send  for  so- 
lution those  questions  and  problems  which  meet  him  in 
following  his  calling,  and  which  need  chemical  or  other 
scientific  knowledge  to  answer  and  solve."  There  were  no 
new  departures  to  be  made;  the  field  wTas  broad,  the  oppor- 
tunities for  usefulness  unsurpassed  :  it  only  remained  to 
occupy  the  ground. 

Sufficient  time  had  now  elapsed  to  allow  our  farmers  to 
make  up  their  minds  as  to  whether  the  Station  was  a  good 
thing  or  not.  The  formulae  for  composting  had  been  tried 
for  two  seasons  and  had  given  satisfaction.  The  annual 
report  for  1879  showed  clearly  w7hat  had  been  and  what 
could  be  done.  We  entered  our  third  year  with  almost  no 
opposition  and  a  largely  increased  interest  in  our  work,  as 
shown  by  the  greatly  increased  correspondence  from  nearly 
every  county  in  the  State. 

During  the  first  year  of  the  Station  there  were  made 

ONE     HUNDRED    AND     THIRTY-TWO     ANALYSES.       During     the 

second  year,  the  number  was  two  hundred  and  thirty- 
two.     During   the  third  year  five   hundred  and    six- 
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teen.  The  whole  number  since  the  establishment  of  the 
Station  is  eight  hundred  and  eighty.  It  will  thus  be  seen 
how  the  work  has  grown.  With  this  growth  the  facilities 
for  turning  out  work  and  keeping  even  with  it  have  also 
been  increased.  That  a  comprehensive  glance  over  the  field 
may  be  taken,  I  will  arrange  the  analyses  of  the  three  years 
in  classes  : 

Commercial  Fertilizers, 221 

Soils, 130 

Minerals  and  Ores, 100 

Marls, 98 

Seed  Tests, 71 

Sugar  Beets. 62: 

Chemicals  used  in  Composting, 46 

Mineral  Waters, 49 

Well  Waters, 40' 

Phosphate  Rocks, 9 

Clays, 7 

Home-made  Fertilizers, 4 

Boiler  Incrustations, . 4 

Alloys, 2 

Bat  Guano, 2 

Limestones, 2 

Disinfectants,  2 

Insect  Identifications 2 

Candy  (adulterated), 2 

Pine-straw, , 2 

Cow  Peas, 2 

Cow  Pea  Vines, 1 

Herring  Refuse  (from  fisheries) 1 

Slag, 1 

Blue  Mud  (from  Edgecombe)  1, 

Vitative  Compound, 1 

Coal 1 

Soap, 1 

Fennel !....     1. 

Adulterated  Drug  (magnesia) 1 

Diphtheria  Medicine, * 1 

Flour, i 1 

Animal  Matter, 1 

Alum  Mass, 1 

Low  Wines  (from  turpentine  distillery) L 

2 
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txranulated  Sweet  Potato, 1 

River  Water, 1 

Pond  Water, , J 

Chemical  examination  to  detect  evidence  of  '"Nephretis"  or  other 

organic  disease, , 1 

Buttermilk  (supposed  to  have  poisoned  a  family) 1 

Examination  of  method  of  improving  South  Carolina  Phosphate  Marl,  1 

Experiment  on  removing  coating,  or  outer  skin,  of  the  long  gray  moss,  2 
Experiment  to  determine  how  the  odor  can  be  removed  from  goods 

bleached  by  burning  sulphur,  without  wetting  the  goods, 1 

Total  number  of  analyses  and  investigations, 880 

These  880  analyses  and  investigations  have  required  fully 
3,000  quantitative  determinations  and  over  10,000  weigh- 
ings. It  is  impossible  for  any  one,  not  a  chemist,  to  under- 
stand how  much  this  means.  It  has  been  the  aim  of  the 
Director  to  make  the  analyses  as  plain,  practical  and  useful 
.as  possible.  With  new  interest  in  mines  and  mining,  with 
better  prices  for  cotton  and  tobacco  and  a  general  revival 
-of  business,  there  will  be  more  need  than  ever  for  active 
work  at  the  Station. 

The  correspondence  of  the  Station,  as  will  be  seen  later, 
,has  grown  to  almost  unwieldy  proportions. 

There  have  been  some  changes  in  the  working  force  since 
last  year.  Mr.  Geo.  Warnecke  resigned  in  September,  and 
Mr.  Willi  elm  Mager  has  been  appointed  to  his  place.  Mr. 
Mager  is  a  German  by  birth,  and  studied  under  Fresenius 
at  Wiesbaden.  He  has  been  in  this  country  for  five  years; 
part  of  the  time  in  a  chemical  manufactory  in  Baltimore, 
.and  nearly  three  years  private  assistant  in  the  Johns  Hop- 
kins University.  He  is  doing  hard  and  satisfactory  work. 
Mr.  J.  C.  Taylor  is  now  devoting  himself  entirely  to  chemi- 
cal work,  and  conducts,  in  addition  to  general  work,  the 
analyses  required  by  the  Board  of  Health.  Mr.  W.  B.  Phil- 
lips retains  his  old  position  and  has  special  charge,  under 
jny  supervision,  of  the  assays  an  J  oilier  analyses  required  by 
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the  Geological  Survey.  Each  of  the  chemical  assistants  is 
competent  to  devote  himself  to  any  branch  of  the  work.  Mr. 
A.  D.  Mickle  now  holds  the  place  made  vacant  by  assigning 
Mr.  Taylor  to  chemical  duty,  and  has  charge  of  the  records 
of  the  Station  and  conducts  (stenographically)  the  corres- 
pondence.    He  is  a  valuable  addition  to  our  force. 

The  publications  of  the  Station  number  about  600  pages, 
including  the  present  report,  and  are  mailed  on  application 
to  any  one  desiring  them.  The  annual  report  for  1879  num- 
bered 5,000  copies,  and  wTas  distributed  according  to  a  plan 
adopted  by  the  Executive  Committee  of  the  Board  of  Agri- 
culture. 

The  following  circular,  published  some  time  since,  will 
show  what  the  Station  is  now  prepared  to  offer  to  the  farm- 
ers of  North  Carolina : 


THE  NORTH   CAROLINA   STATE    EXPERIMENT    STATION— 

THE  ADVANTAGES  IT  OFFERS  TO  FARMERS 

AND  OTHERS. 

1.  Free  analyses  of  all  Chemicals  used  in  Composting,  provided  the  sender 
secures  the  samples  according  to  printed  instructions  furnished  by  the  Station, 
and  prepays  the  express  charges. 

2.  Free  analyses  of  all  Fertilizers  legally  on  sale  in  the  State,  provided  the 
samples  are  secured  by  an  authorized  agent  of  the  Department  of  Agriculture, 
or  after  correspondence  with  the  Director. 

3.  Free  analyses  of  all  Well  Waters,  articles  of  Food  and  Drugs,  Disinfectants, 
&c.,  when  the  analyses  are  desired  for  Sanitary  purposes,  the  permission  of  the 
Secretary  of  the  State  Board  of  Health  is  secured,  and  the  express  charges  on 
the  sample  are  prepaid. 

4.  Free  analyses  and  examination  in  all  cases  of  probable  Poisoning,  when 
the  suspected  article  is  sent  according  to  printed  instruction,  and  by  order  of 
Coroners  and  County  Superintendents  of  Health. 

5.  Free  analyses  of  Marls  when  desired  by  farmers. 

6.  Free  analyses  of  Mineral  Waters  when  sent  with  the  permission  of  the 
State  Geologist,  and  the  express  charges  are  prepaid. 

7.  Free  identification  and  qualitative  analyses  of  all  Minerals  and  Ores.  For 
a  complete  or  quantitative  analysis  the  permission  of  the  State  Geologist  must 
be  obtained. 

8.  Free  tests  of  the  germinating  or  sprouting  capacity  of  all  Seeds  of  grains, 
grasses,  flowers  or  vegetables,  with  a  report  as  to  their  purity,  and  identification 
of  any  weed  or  other  foreign  seeds  present.    Seed  samples  are  best  sent  by  mail. 

9.  Free  identification  of  useful  or  injurious  Weeds  and  Grasses. 

10.  Free  identification  of  Insects  injurious  to  Vegetation,  and  reports  upon 
the  best  means  of  destroying  them. 
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11.  Correspondence  will  be  promptly  attended  to  upon  all  subjects  directly 
or  indirectly  related  to  the  science  of  Agriculture. 

12.  Printed  reports  will  be  mailed,  free  of  charge,  upon  request  upon  the  fol- 
lowing subjects:  Directions  for  composting;  formulas  for  different  soils  and 
crops;  analyses  of  chemicals  and  fertilizers  legally  on  sale  in  North  Carolina; 
directions  for  utilizing  bones ;  for  making  vinegar ;  for  growing  sugar-beets ; 
upon  drinking  waters ;  the  value  of  pine  straw ;  the  history,  use  and  value  of  the 
cow-pea;  the  composition  of  marls  and  soils;  the  extraction  of  sassafras  oil;  the 
history  and  use  of  artificial  manures,  &c,  &c. 

The  Experiment  Station  having  been  fully  equipped,  by  order  of  the  Board 
of  Agriculture,  for  the  prosecution  of  the  various  branches  of  work  above  men- 
tioned, our  farmers  are  urgently  requested  to  avail  themselves  of  these  advan- 
tages.   Address  all  letters  to 

THE  N.  C.  AGRICULTURAL  EXPERIMENT  STATION, 

CHAPEL  HILL,,  N.  C. 


RELATION   OF   THE    EXERIMENT   STATION   TO   THE  UNIVERSITY 

OF   NORTH    CAROLINA. 

This  is  clearly  defined  in  the  law  as  amended. 

The  Director  of  the  Station  is  elected  by  the  Board  of 
Agriculture  and  approved  by  the  Trustees  of  the  University. 
He  is,  however,  not  charged  with  any  duties  connected  with 
the  instruction  or  government  of  the  University,  but  simply 
does  his  work  in  one  of  the  college  laboratories.  The  officers 
of  the  Station  are  always  glad  to  see  visitors  who  desire  to 
learn  of  its  workings,  and  especially  welcome  the  students 
of  chemistry,  and  are  always  glad  to  explain  to  them  any 
points  in  agricultural  analyses,  describe  the  workings  of  any 
of  the  apparatus  used,  or  to  aid  in  any  manner  in  advancing 
the  cause  of  education  in  the  University  and  in  the  State 
at  large.  The  students  have  shown  much  interest,  and  on 
one  or  two  occasions  they  have  been  addressed  by  the  Direc- 
tor on  the  work  of  the  Experiment  Station  and  on  the 
methods  of  agricultural  analysisc 
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EXPENSES    OF    THE   STATION. 

As  shown  by  the  law,  the  Department  of  Agriculture  is 
supported  by  a  license  tax  paid  by  manufacturers  of  fer- 
tilizers.     The  INCOME  OF  THE  DEPARTMENT  OF  AGRICULTURE, 

since   its  establishment,  has  been   $80,117.81.     There  was 

EXPENDED  FOR    THE    EXPERIMENT  STATION  during    the    TWO 

years  ending  with  April  15,  1879,  the  sum  of  $7,67Q.62# 
and  during  the  year  ending  April  15,  1880,  $6,673.47. 
Total  expenditures  for  three  years,  $14,344.09 ;  average  ex- 
penditure per  year,  $4,781.36.  The  detailed  account  of  ex- 
penses will  be  found  below  : 

SALARIES. 

A.  R.  Ledoux,  Director, .$2,000  00 

Geo.  Warnecke,   and  successor,  V  7q7  ^ 

W.  Mager,  Assistant,  / ' '0/  °® 

W.  B.  Phillips,  Assistant 720  00 

J.  C.  Taylor,  Assistant 525  00 

A.  D.  Mickle,  Assistant 225  00 

Total  salaries , $4,257  50 

Apparatus  and  Reagents . . . 619  20 

Stamps  and  stationery 268  73 

General  Printing 102  96 

incidentals  (including  Express  charges,  repairs,  &c.)..  308  74 

SPECIAL   APPROPRIATIONS. 

Annual  Report  of  1879  (paper,  printing,  binding  and 

distribution) 934  04 

Chemical  Balances 100  00 

Traveling  expenses,  by  order  of  the  Board 82  30 

1,116  34 


Total  expenses  for  the  year. $6,673  47 
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DETAILED  REPORT  OF  WORK. 


SEED  EXAMINATIONS. 

Before  giving  the  details  of  seed  examinations  made 
during  the  year,  I  desire  to  once  more  call  the  attention  of 
our  farmers  to  the  importance  of  this  subject 

At  the  request  of  a  member  of  the  Board  of  Agriculture, 
I  give  below  the  greater  part  of  a  lecture  which  I  recently 
had  the  honor  to  deliver  before  the  American  Agricultural 
Association,  on 

THE    QUALITY    OF    AMERICAN   SEEDS.* 

I  am  amazed,  when  I  take  up  even  the  best  of  our  agri- 
cultural journals,  to  see  how  little,  comparatively,  is  said 
about  seeds  and  seed-testing.  The  letters  and  advice  about 
soils,  tillage,  fertilizers,  etc.,  are  many,  but  how  few  seem  to 
realize  that  unless  the  seed  is  sound  and  pure  their  labor  is 
wasted  or  doubled  !  There  can  be  but  two  plausible  reasons 
assigned  for  this  apparent  indifference:  Either  our  seeds  are 
so  pure  and  sound  as  to  warrant  this  apathy,  or  else  the  at- 
tention of  our  farmers  has  not  been  called  to  the  importance 
of  the  subject. 

In  April,  1869,  hardly  more  than  ten  years  ago,  a  farmer 
in  Saxony  forwarded  to  Prof.  Nobbe,  Director  of  the  Experi- 
ment Station  at  Tharandt,  some  four  or  five  specimens  of 
grass  seed  which  he  had  bought,  and  asked  for  their  botani- 
cal identification.  The  examination  revealed  the  surprising 
fact  that  scarcely  30  per  cent,  of  one  of  the  samples  was  of  the 
species  indicated  by  the  label  attached.     The  discovery  led  Dr. 


*The  drawings  illustrating  this  lecture  were  made  by  Mr.  Eugene  L.  Harris  and 
Mr.  J.  O.  Taylor.  The  electrotypes  were  kindly  presented  by  Prof.  E.  EL  Libby, 
Editor  of  the  Land  and  Home,  New  York. 
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Nobbe  to  undertake  an  examination  of  the  stock  of  promi- 
nent seed  houses  in  Germany,  and  the  results  have  been  the 
means  of  creating  an  entirely  new  branch  of  scientific  in- 
vestigation for  the  student,  and  for  the  farmer  another  pro- 
tection against  intentional  or  unwitting  deception. 

Among  the  visible  results  of  Prof.  Nobbe's  work,  is  the 
establishment  in  Europe  of  no  less  than  45  experiment  sta- 
tions, whose  chief  duty  is  the  examination  of  commercial 
seeds.  Nobbe  himself  has  tested  over  5,000  samples.  The 
unseen  benefits  of  such  work,  who  can  number?  We  can 
sum  up  the  results  of  Dr.  Nobbe's  first  series  of  investiga- 
tions as  follows  :  The  average  per  cent,  of  pure  seed  in  com- 
mercial samples  was  59.  The  average  per  cent,  of  foreign 
substances  was  41.  Of  the  59  per  cent,  of  seeds  which  were 
what  they  were  represented  to  be,  only  18  per  cent,  were 
capable  of  germinating.  A  sample  of  orchard-grass  (Dac- 
tylis  glomerata)  contained  the  seeds  of  45  other  plants.  A 
sample  of  meadow  foxtail  (Alopecurws  pratensis)  contained  95 
per  cent,  of  dead  seed.  Three  tons  of  seed,  sold  as  red  clover 
(Trifolium  praten.se),  contained  two  tons  of  yellow  clover 
(Trifolium  agrarium).  Old  seeds  were  renovated  by  boiling, 
dyeing  and  roasting.  Weed  seeds  were  used  to  adulterate 
lots  of  expensive  seeds.  English  seedsmen  sold  in  1869 
over  ten  tons  of  poor  turnip  seed,  disguised  so  as  to  repre- 
sent a  more  valuable  article.  In  Bohemia  and  elsewhere, 
large  factories  for  the  manufacture  of  seeds  from  quartz  were 
running,  with  large  warehouses  at  Hamburg  and  other  com- 
mercial centres.  The  quartz  grains,  colored  to  order,  were 
selling  for  $50  per  ton,  and  were  largely  used  to  adulterate 
clover.  An  ordinary  observer  will  never  detect  the  fraud, 
even  when  the  sample  is  adulterated  25  per  cent,  with  these 
stones.  The  flowers  of  various  grass  varieties,  especially 
orchard-grass,  from  which  the  seed  had  been  removed,  were 
frequently  sold  as  genuine  grass  seed.  Men,  women  and 
children  were  regularly  employed  in  Bavaria  and  Austria 
to  collect  from  the  road -sides  and  ditches,  seeds  of  weeds 
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Fig.  1. — Seed  and  chaff,  natural   size  and   en 
larged,  of  meadow  soft  grass  {Holcus  lanatus) 


and  grasses  of  all  kinds.  These  collections  were  bought  by 
agents,  who  shipped  them  to  England  and  elsewhere  to  be 
sorted,  labeled  and  sold. 

This  species  of  label- 
ing reminds  me  of  the 
trick  which  Mark 
Twain's  companion, 
Blucher,  played  upon 
an  aged  and  unsuspect- 
ing relative.  Previous 
to  embarking  for  his 
homeward  voyage,  he 
gathered  a  quantity  of 
bones,  old  iron  and  peb- 
bles, and  spent  his  leis- 
ure moments  on  the 
passage  in  labeling 
them.  For  example, 
part  of  a  jaw  of  a  horse  he  marked,  "fragment  of  a  Russian 
General;"  another — a  stone — he  broke  in  half,  and  marked 
one  piece,  "chunk  busted  from  the  pulpit  of  Demosthenes," 
and  the  other,  "Darnick  from  the 
tomb  of  Abelard  and  Heloise," — 
a  mild  and  comparatively  harm- 
less species  of  deception,  while 
that  practised  by  the  English 
seedsmen,  in  the  extent  and  dura- 
tion of  the  injur}7,  toil,  and  loSS  Fig.  2.— Blue-weed  {ischium  vulgare), 
•     n '    1     -\  1         f>      i  natural  size  and  enlarged,  in  differ- 

inflicted,  can  scarcely  ftnd  aent  positions>  one  of  our  worst 
parallel  in  the  history  of  fraud,  weeds. 

Such  are  a  few  of  the  facts  discovered  by  Dr.  Nobbe,  and 
upon  which  has  been  builded  the  science  of  seed  analysis. 
That  a  seed  should  produce  a  healthy  plant  of  the  proper 
species,  it  must  be  well  developed,  sound  and  genuine.  All 
this  without  considering  the  time,  place  and  manner  of 
planting,  or  the  method  of  cultivation. 

The  student  of  agriculture  should  be  taught  to  distinguish 
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good  seed  from  bad,  recognize  impurities,  and  identify  the 
germs  of  weeds.  There  should  be  a  special  branch  of  in- 
struction in  this  line  in  all  our  agricultural  colleges.  Most 
of  you,  no  doubt,  can  distinguish  at  a  glance  the  common 
grass,  grain  and  garden  seeds;  but  how  many  gentlemen 
here  to-day,  can  describe  the  appearance  of  the  seeds  of  half 
a  dozen  common  weeds?  How  many  botanists,  even,  can 
identify  the  most  familiar  plants  by  their  seeds  alone?  I 
will  not  take  the  time  to  describe  the  methods  employed  in 
experiment  stations  to  make  a  complete  seed  analysis ;  I  will 
do  little  more  than  name  them. 

I. —  Gravity:  From  their  specific  gravity  we  learn  the 
probable  quality  and  age  of  seeds.  Those  gathered  before 
maturity,  and  those  dry  with  age,  are  comparatively  light. 
Light  seeds  produce  inferior  plants,  if  any. 

II. — Preliminary  Examination:  Good  seeds  are  shiny, 
smooth  and  full  ;  have  a  fresh  smell  or  none  ;  sink  when 
placed  in  water ;  spring  upward  like  "  pop-corn,"  when 
thrown  on  a  heated  metal  plate.  Poor  seeds  often  smell 
musty,  and  stick  together ;  or  are  dirty,  soiling  the  hands ;  of 
a  pale  color;  float  when  placed  in  water;  are  quickly  char- 
red when  placed  on  a  hot  plate. 

III. — Determination  of  Impurities 
aration  from  dirt,  chaff,  and 
foreign  seeds  by  hand  (I shall 
call  "foreign"  all  seeds  in  any 
sample  which  are  not  what 
the  lot  was  represented  to  be), 
aided  by  certain  sieves,  spe- 
cial mechanical  contrivances, 
and  by  the  microscope.  The 
impurities  are  weighed. 

IV. — Identification  of  Foreign 
Seeds:  This  requires  expe- 
rience on  the  part  of  the  an-  Seeds%f  Butter-weed  {Erigerm 
alyst.  The  standard  seed  col-  canddeme);  2,  natural  size;  1,  en- 
ix-  en     s  XT         •  i  l&rged,  dry;  3,  enlarged,  wet. 

lections  of  Prof.  Henmng,  and 


This  is  effected  by  sep- 
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Nobbe's  accurate  drawings  and  accompanying  tables,  are  in- 
valuable aids. 

V. — Determination  of  the  Germinating  Power :  Here,  too, 
experience  is  needed,  as  well  as  a  knowledge  of  the  habits 
of  different  seeds.  In  nature  we  find  the  widest  extremes, 
from  the  seeds  of  the  cress,  radish,  etc.,  which,  12  hours  after 
they  are  detached  from  the  parent  stem,  begin  to  shoot  their 
tiny  rootlets  into  the  soil,  to  the  acorn,  cherry,  and  other 
fruits,  whose  duration  of  "seed  inertia"  is  often  two  years. 
Elaborate  experiments  have  been  made  to  show  that- the 
time  required  to  produce  artificial  germination  in  seeds  of 
grains,  grasses,  and  other  lesser  plants  is  ten  days,  on  an 
average.  The  aim  of  the  analyst  is  to  produce  artificial  ger- 
mination under  the  most  favorable  circumstances.  An  appa- 
paratus  has  been  contrived  by  which  theseedsmay  besprout- 
ed  under  constant  and  normal  conditions  of  shade,  moisture 
and  temperature.  These  constant  and  normal  conditions 
rarely  exist  all  at  the  same  time,  in  the  soil.  Various  other 
expedients  have  to  be  resorted  to  in  special  cases,  such  as 
conducting  the  experiment  in  moist  sand,  in  blotting  paper, 
etc.  I  will  not  detail  them  here.  I  have  upon  the  table 
three  sets  of  sprouting  apparatus,  in  which  200  each  of  red 
clover,  cabbage  and  orchard  grass  seed  were  placed  four  days 
ago.  Every  oilier  day  the  sprouted  seeds  are  removed,  and 
counted.  After  10  or  12  days,  the  experiment  is  discontin- 
ued, and  certain  allowances  made  for  the  seed  still  remain- 
ing hard,  though  exhibiting  no  signs  of  sprouting.  The 
apparatus  is  made  of  porous  earthenware,  and  allows  the 
seeds  to  be  kept  constantly  moist,  but  not  to  stand  in  water, 
which  would  "drown"  them,  as  we  say  in  the  laboratory. 
The  temperature  must  remain  between  fifteen  and  eighteen 
degrees  centigrade. 

Having  briefly  presented  the  outlines  of  the  work  of  seed 
analysis,  it  remains  to  illustrate  the  subject  by  means  of  a 
practical  example.  I  will  take  such  an  example  at  random 
from  the  report  of  the   experiment   station  at  Tharandt. 
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From  a  lot  of  commercial  red  clover  seed,  a  carefully  drawn 
sample  of  two  ounces  (59  grammes)  in  weight  was  taken.  It 
contained  :  Seeds  of  red  clover,  94  per  cent.;  Impurities,  6 
per  cent.  Of  the  94  per  cent,  of  pure  seeds,  60  per  cent.,  or 
three-fifths,  were  found  to  be  incapable  of  germinating. 
The  impurities  consisted  of  sand,  chaff  and  seeds  other  than 
red  clover.  A  pound  contained  no  less  than  1,400  foreign 
seeds.  Pursuing  the  investigation  still  further,  these  un- 
welcome intruders  were  found  to  be  of  44  distinct  species, 
as  follows  :  Thistle,  horse  sorrel,  sheep  sorrel,  milkweed, 
dandelion,  knot  weed,  bottle-grass,  knawel,  bladder  campion, 
corn  spurrey,  starwort,  penny  cress,  rabbit  clover,  Swedish 
clover,  zig-zag  clover,  hop  clover,  white  clover,  valerian,' 
speedwell,  blue  violet,  marsh  violet,  pansy,  rib  grass,  plan- 
tain, timothy,  poppy,  forget-me-not,  black  medick,  burdock, 
darnel,  crane-bill,  goose-grass,  spurge,  blue-weed,  white  car- 
rot, ox  eye  daisy,  pigweed,  chickweed,  winter  cress,  sand- 
wort, pimpernel,  dodder,  and  allyssum.  While  we  might 
tolerate  an  occasional  forget-me-not,  pansy,  or  poppy,  and 
might  welcome  the  timothy  and  white  clover,  who  would 
want  to  sow  the  blueweed,  daisy,  burdock,  darnel  and 
dodder?  Yet  this  clover  seed  was  above  the  average  in 
purity,  this  average  being,  as  already  stated,  41  pounds  of 
pure  seed  in  every  hundred.  A  sample  of  hemp  seed  con- 
tained:  Pure  seed,  93  per  cent. ;  impurities, 7  percent.  The 
foreign  seeds  were  of  45  different  varieties,  including  the 
flax-dodder  (of  which  more  anon),  and  numbered  over  6,000 
per  pound.  A  sample  of  French  rye-grass  contained  31  per 
cent,  of  pure  seeds,  40  per  cent,  of  foreign  seeds,  and  29  per 
cent,  of  sand,  etc.  The  interloping  seeds  numbered  over 
25,000  per  pound.  Let  us  go  back  to  the  sample  of  clover 
for  a  moment.  From  the  data  I  have  given,  we  can  easily 
calculate  that  the  farmer  who  sowed  this  stuff  upon  his  field, 
distributed  with  it  the  germs  of  650  blueweeds,  21,400  dod- 
der, and  5,983  daisies  per  acre,  to  say  nothing  of  the  other 
useless  or  hurtful  seeds  to  the  number  of  215,843  on  every 
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acre.      We  can  now  realize  his  misfortune ;  but  this  is  not 

all.     A  single  plant  of  blueweed  has  produced  by  actual 

count,  14,735  seeds,  of  which  8,255  sprouted.     What  a  world 

of  trouble  all  this  means!       No    wonder  English  farmers 

have  the  proverb : — 

One  yearns  seeding, 

Is  seven  years'  weeding. 


Let  any  one  examine  Dr.  Gray's  Manual,  and  he  will  find 
hundreds  of  weeds  described  which  were  not  native,  but 
have  been  introduced  from  abroad.  Writing  upon  this  sub- 
ject, my  kind  friend,  Dr.  Thurber,  uses  this  language :  "  In 
the  natural  distribution  of  seeds  it  would  appear  that  the 
scattering  of  the  seeds  of  weeds  was  most  carefully  provided 
for.  But  however  abundantly  these  are  disseminated  by 
natural  agencies,  the  careless  farmer  sows  them  broadcast 
by  the  handful,  and  does  what  nature   cannot  do,  he  puts 


Fig  1.— Seeds  of  flax 
dodder  {Cv  scuta  epili- 
num),  natural  size  and 


enlarged. 


Fig.  2. — Lupine  dodder 
(C.  Ivpiniformis,)  natural 
size  and  enlarged. 


Fig.  3.— Euro- 
pean dodder (C. 
Europea,)  natu- 
ral size  and  en- 


larged. 


them  in  well  prepared  soil,  where  they  will  be  sure  to  grow. 
To  take  an  illustration  in  season:  In  this  very  month  (of 
March)  hundreds  of  farmers  will  be  sowing  their  clover  '  on 
the  last  snow,'  as  many  try  to  do.  Next  summer,  or  later, 
we  shall  have  from  some  of  these  same  farmers  letters  and 
specimens.  The  letters  will  be  to  this  purport:  'A  new 
weed  has  appeared  in  our  fields,  or  meadows ;  threatens  to 
kill  out  everything  else;  what  is  it,  and  how  shall  we  get 
rid  of  it  ?     It  was  never  known  here  before  this  year ;  where 
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did  it  come  from  ?     Of  course,  we  shall  try  and  answer  each 
inquiry  as  well  as  we  can.     The  l  where  did  it  come  from  V 


Fig.  4. — Clover  infested  with  dodder,  showing  manner  of  attack, 
we  can  answer  now — you  carefully  sowed  it  that  cool  March 
day  with  your  clover."  I  will  bring  forward  another  proof 
that  American  seeds  are  often  impure.  It  is  that  the  Euro- 
pean Experiment  Stations  and  Botanists  are  constantly  find- 
ing weed  seeds  in  importations  from  America.  In  Dr. 
Nobbe's  report  again  and  again  occurs  the  phrase  "  intro- 
duced from  America,"  after  the  description  of  many  species 
of  weeds.  You  will  notice  that  thus  far  I  have  argued  from 
induction  only.  I  will  now  proceed  to  give  the  results  of 
actual  seed  examinations.  I  must  pause  just  here  to  do  a 
very  pleasant  duty.  That  duty  is  to  assure  you  of  my  con- 
fidence in  the  honesty  of  our  great  American  seedsmen.  I 
find  no  manufactories  among  them,  no  establishments  for 
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seed  "  doctoring."  Among  Prof.  Johnson's  examinations 
of  Connecticut  seeds,  I  find  no  mention  of  even  one  "  wooden 
nutmeg."  I  have  never  seen  a  single  specimen  of  "  shoe  'peg 
oats"  Though  themselves  often  deceived  and  ignorantly 
deceiving,  no  class  of  business  men  are  more  upright. 

It  is  not  yet  four  years  since  the  first  experiment  with  a 
regular  sprouting  apparatus  was  made  in  the  United  States, 
and  all  the  tests  which  I  am  about  to  report  have  been  made 
within  that  period.  The  agricultural  colleges  have  devoted 
some  attention  to  the  subject,  and  Prof.  W.  J.  Beal,of  Michi- 
gan, especially,  has  pointed  out  the  necessity  of  action  in  the 
matter.  In  the  following  table  I  have  arranged  the  results 
of  56  reliable  tests  made  at  the  Connecticut  and  North  Car- 
olina Experiment  Stations  with  Nobbe's  sprouting  apparatus, 
and  under  normal  conditions  of  temperature,  etc.  Every 
precaution  was  observed  ;  200  seeds  were  taken  in  each  case, 
and  duplicate  tests  made: 

Per  ct. 

Common  name  of  Wh       obtained#  Per  ct.      cap'ble 

seed.  oi  pure       oiger- 

seed.      min't'g 

Kentucky  blue-grass New  Haven 92  5 

Red-top u         "        55  42 

"        Philadelphia 14  46 

Orchard  grass, New  Haven 81  48 

"          "      Chapel  Hill,  N.  C 95  67 

"          " a         "              91  85 

"          "     Raleigh,  N.  C 91  58 

"     .....Philadelphia 100  69 

Timothy  Chapel  Hill -. 67  62 

"        "        " 70  23 

"        New  Haven 98  95 

English  rye-grass u        "         94  66 

Lucerne... "        "         100  68 

Golden  millet Rockingham.   N.  C 100  40 

Red  clover NewT  Haven 94  77 
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it         a  a  n 

"       "       Philadelpliia  94  78 

"       "        " 98  82 
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Common  name  of 
seed. 


Where  obtained. 


Per  ct, 

of  pure 

seed. 


Red  clover  New  York  City 87 

•l       "        Raleigh,  X.  C 98 

"       "        Durham,  N.  C 90 

"       "        Chapel  Hill,  N.  C 95 

White  clover. Wake  Forest,  N.  C 97 

Turnip New  Haven 100 

"        Weaver's  Creek,  N  C 99 

Radish New  Haven 100 

"        i Chapel  Hill 95 

"        U.  S.  Com.  Agr 100 

-c         kt  ;t     100 

Wheat "        "  "     100 

Barley u         "  "     100 

Rye Moyoek,  1ST.  C  100 


Oats U  S.  Com.  Agr, 

Lettuce.... New  Haven 

Beet U.  S.  Com.  Agr. 


Mangel  wurzel. Rochester 

Carrot  U.  S.  Com, 

Watermelon "        " 


Agr. 


Parsnip  . 
Onion  .... 
Tomato... 
Celery.... 
Brocoli... 
Cabbage. 


Cauliflower 
Rhubarb .... 
Okra 


100 

100 

98 

98 

99 

10Q 

96 

87 

100 

"  100 

.     "         "         "  100 

.     "         kt         a  100 

.     u         u         w;  100 

.     "         ';         " 100 

.     "         "         " 100 

.'    "         "         "  •• 100 

.Fonta  Flora,  N.  C  lf)0 

.U.  S.  Com.  Agr 100 

.     4t        "        '•■ 100 

.     *4         k-         "  100 


Per  ct. 

cap'ble 
of  ger- 
min't'g 

93 

79 
73 
83 
3 
50 
94 
78 
98 
67 
98 
99 
98 
97 
98 
40 
81 
62 
89 
50 
34 
57 
74 
75 
29 
63 
98 
24 
88 
70 
100 
65 
16 
62 


We  will  now  examine  these  results  with  reference  to  the 
quality  of  the  samples,  the  vitality  of  the  pure  seed  and  the 
character  of  the  impurities.     The  German  tables  of  average 
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purity  and  vitality,  based  as  they  are  on  the  investigation 
of  hundreds  of  samples,  will  serve  to  give  an  idea,  by  com- 
parison, of  the  quality  of  our  American  seeds.  Few  in  num- 
ber as  our  tests  have  been,  we  shall  still  find  the  following 
table  of  extreme  interest. 

Per  cent  of  pure    Seed  in  100  capable  of 
SeecL  seed.  germinating. 

U.  States.  Germany.  U.  States.    Germany. 

Kentucky  blue-grass 92  51  5  11 

Red-top 39  25  44  21 

Orchard-grass 92  47  65  22 

Timothy 78  94  60  82 

English  rye-grass 94  95  Q6  73 

Lucerne 100  95  68  76 

Red  clover 93  95  70  82 

White  clover 97  93  3  65 

Turnip 99  99  75  79 

Radish 99  98  85  91 

Wheat 100  98  99  95 

Barley 100  99  98  88 

Oats 100  99  98  74 

Lettuce..* 100  96  40  77 

Beet • 9S  98  77  71 

Carrot 91  86  45  59 

Parsnip 100  95  29  17 

Onion 100  99  63  50 

Tomato 100  96  98  77 

Celery 100  97  24  32 

Mangel  Wurzel 100  98  50  71 

Cabbage 100  99  85  79 

Cauliflower 100  99         ■      65  87 

One  more  table  will  give  a  clearer  comprehension  of  this, 
the  average  being  taken  from  the  previous  table  : 
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Per  cent,  of  pure     Seed  in  100  capable  of 
Seed.  seed.  germinating1. 

, " 1 * « 

U.  States.  Germany.  U.  States.    Germany. 

Grasses 79  62  50  42 

♦Clovers 93  94  69  79 

Garden  vegetables 100  99  98  86 

Grain 99  66  61  66 

*I  have  omitted  white  clover  in  this  line. 

We  see  that  our  grass  seed  is  cleaner  than  the  European, 
and  its  vitality  is  greater.  Still,  there  is  room  for  great  im- 
provement. The  following  table  shows  the  average  obtained 
by  Prof.  JBeal  in  a  large  number  of  seed  tests  made  at  the 
college  farm  at  Lansing.  The  seeds  were  planted  in  the 
ground  or  sprouted  between  folds  of  moistened  paper. 

' 'Seeds  in  100  Seeds  in  100 

Seeds.  capable  of  Seeds,  capable  of 

Germinating.  Germinating. 

Salsify 14  Bent-grass 5 

Onions 47  English  rye-grass 5 

Cabbage 46  Meadow-grass 2 

Lettuce 57  Schrceder's  Bromus .t 62 

Carrot... 51  Sweet-scented  vernal 15 

Beet 50  Orchard-grass 50 

Parsnip 32  Hungarian  grass 56 

Cucumber 59  Yellow  oat-grass 11 

Squash 13  Timothy 69 

Red  clover 82  Italian  rye-grass 21 

Bokhara  clover    49  Red-top 14 

Italian  clover 70  Kentucky  blue-grass 4 

Lucerne 87  Reed  canary-grass 4 

White  clover 88  Meadow  fox-tail 4 

Alsike  clover 64  Crested  dogs'-tail 8 

Fescue 71 

It  needs  but  a  brief  glance  at  this  table  to  show  us  that 
Prof.  Beal's  experiments  tend  to  lower  very  materially  our 
estimate  of  the  quality  of  American  seeds.  I  have  not  in- 
corporated these  tests  with  the  others,  because  Prof.  Beal 
does  not  state  the  percentage  of  pure  seeds  present  in  the 
sample,  and  because  tests  made  in  the  soil  cannot  be  as  fair 
as  those  made  in  the  sprouting  apparatus,  on  account  of  the 
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additional  factors  that  affect  the  results  ;  nor  can  the  normal 
conditions  be  so  accurately  observed. 

Our  clover  is  cleaner  but  of  inferior  vitality.     Our  gar- 
den vegetables  are  superior  in  every  way.     Although  very 


Fig.  5. — Seed  and  chaff,  natural 
size  and  enlarged, of  common  velvet 
grass  (Holcus  mollis  )[ 


Fig.  6. — Seed  and  flower  of  or- 
chard grass,  natural  size  (a),  and  en- 
larged (b). 


interesting,  I  cannot  expect  for  these  conclusions  an  unqual- 
ified acceptance.  Our  tests  have  been  too  few  as  yet  to  give 
our  results  an  undisputed  title  to  credibility.  This  the  future 
must — I  trust  will — do. 

It  remains  for  me  to  speak  of  the  impurities  which  make 
up  21  per  cent,  of  our  grasses,  and  7  per  cent,  of  our  clover. 
They  are  of  two  kinds — dirt  and  foreign  seeds.  Under  dirt 
.are  classed  sand,  stones,  sticks,  chaff,  etc.     We  have  already 
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Fig.  7. — Buckwheat,  with  seeds 
of  goose-grass,  knot- weed,  convol- 
vulus, etc. 


Fig.  8. — False  flax  (Camelina  den- 
tata)  natural  size,  and  enlarged  in 
different  positions. 


seen  what  were  the  impurities  in   European  seeds.     Those 
found  in  our  American  seeds  are  of  the  same  general  char- 
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acter.  Seeds  of  sedge,  plantain,  knotweed,  bedstraw,  morn- 
ing-glor}7,  dodder,  and  other  weeds  and  poisonous  plants, 
have  been  discovered  among  samples  of  clover  seed.  In 
Connecticut  the  seeds  of  red-top  were  gathered  before  per- 
fectly ripe,  and  sold  as  "  blue-top"  grass  for  $2  per  bushel. 
Such  seeds,  it  is  needless  to  say,  never  germinated,  or  at 
best  produced  inferior  plants.  It  is  not  uncommon  in  this 
country  to  find  samples  of  orchard  grass,  of  which  80  per 
cent,  are  simply  the  flower,  containing  no  seed.  In  one  sam- 
ple of  clover-seed,  from  a  reputable  firm,  sold  as  red  clover, 
I  found  13  per  cent,  of  Swedish  clover,  and  seeds  of  the 
clover-dodder  at  the  rate  of  720  per  pound.  This  lot  of  seed 
I  traced  far  enough  to  learn  that  it  came  from  the  West,  and 
was  not  imported.  It  deserves  more  than  a  passing  notice. 
Many  of  our  farmers  are  familiar  with  the  flax-dodder  (Om- 
enta epilinum),  which,  by-the-way,  drove  hemp-growing  out 
of  Central  North  Carolina  and  opened  the  way  for  cotton 
culture.  The  clover-dodder  (Ouscuta  trifolii)  is  the  greatest 
pest  of  German  farmers.  Whole  sections  of  country  are 
ravaged  by  this  parasite,  and  the  people  have  been  com- 
pelled to  abandon  the  cultivation  of  clover.  The  accompa- 
nying diagram  (Fig.  4)  will  serve  to  illustrate  the  manner 
of  growth  of  the  Ouscuta.  It  is  true  that  many  species  of 
weeds,  very  injurious  in  certain  climates,  and  soils  are  com- 
paratively innocent  in  others.  It  would  be  a  national  ca- 
lamity should  the  clover-dodder  obtain  a  footing  in  our 
country. 

When  our  farmers  thought  that  they  were  being  imposed 
upon  by  unscrupulous  dealers  in  fertilizers,  they  instituted 
various  forms  of  State  control  and  inspection.  In  this  they 
were  seconded  by  the  better  class  of  fertilizer  manufacturers. 
When  we  begin  to  realize  the  importance  of  pure,  fresh  seed, 
we  shall  not  only  experiment  for  ourselves,  but  will  estab- 
lish in  our  broad  land  not  two,  but  many  Experiment  Sta- 
tions, where  the  honest  seedsman  and  cautious  farmer  can 
ascertain  what  they  sell  and  buy.    Such  an  institution  would 


have  saved  a  former  United  States  Commissioner  of  Agri- 
culture considerable  annoyance.  He  bought  and  distributed 
throughout  the  country  tomato  seed,  which,  unbeknown  to 
him,  had  been  cooked  at  a  Baltimore  canned-goods  factory. 
A  sprouting  experiment  would  have  shown  at  once  that 
they  were  worthless.  If  it  were  not  for  the  proverbial 
majesty  and  protection  of  the  laws  of  this  city  (New  York), 
I  should  hardly  remind  the  New  York  gentlemen  here  to- 
night of  the  way  a  Mexican  sold  them — judges,  bankers, 
botanists,  preachers  and  all— sold  them  okra  seeds,  which 
cost  him  15  cents  per  thousand,  as  the  seeds  of  a  rare  and 
wonderful  plant — "Cocatel — Lily  of  Mexico,"  or  some  such 
name — at  the  rate  of  three  for  a  dollar.  This  happened  not 
three  years  ago. 

I  am  aware  that  I  have  done  little  more  than  throw  out 
suggestions  and  point  to  probabilities;  that  our  seed  exami- 
nations have  been  too  few  as  yet  to  warrant  absolute  con- 
clusions and  unqualified  generalizations. 

In  honoring  me  with  an  invitation  to  address  you,  the 
chairman  of  your  committee  wrote  that  he  desired  me  to 
represent  the  South.  He  assigned  me  a  task  both  great  and 
pleasant.  Great,  because  agriculture  is  as  vital  to  the 
Southern  States  as  is  breath  to  the  human  body;  pleas- 
ant, because  I  can  assure  you  that  North  Carolina,  at  least, 
is  taking  much  interest  in  your  organization.  Though 
scarcely  three  years  have  passed  since  I  was  called  to  the 
"  Old  North  State,"  I  have  had  ample  means  of  knowing 
her  planters  and  farmers.  I  have  also  had  the  honor  of 
meeting  most  of  her  leaders  of  public  opinion ;  and  I  assure 
you,  gentlemen,  that  no  political  strife  or  bitter  memories 
can  longer  retard  the  steady  march  of  improvement  which 
lias  begun  at  the  South.  Taking  into  consideration  her 
population,  no  State  has  a  better  managed  or  more  pro- 
gressive Agricultural  Society  than  North  Carolina,  and  to 
the  National  Association  I  do  not  fear  to  pledge  Southern 
encouragement  and  cooperation. 
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SEED    EXAMINATIONS,    1880. 

The  tests  made  during  1880  will  be  found  below.  Several 
of  the  samples  were  sent  to  the  Station  by  farmers,  but  most 
of  them  were  collected  by  an  agent  of  the  Department  and 
designated  by  number  only  when  forwarded  for  examina- 
tion. None  of  these  tests  have  been  included  in  the  tables 
just  given. 

In  justice  to  the  dealers  and  importers,  I  will  say  that 
although  there  is  room  for  more  care  in  selecting,  cleaning 
and  preserving  seeds,  their  vitality  and  purity  are  as  good 
as  those  sold  in  other  States  and  by  other  seedsmen. 

Several  samples  deserve  special  attention :  805  containing 
living  "pea  weevils ;"  811  containing  over  15  per  cent,  of  im- 
purities ;  826  containing  61  per  cent,  of  impurities ;  831  con- 
taining no  good  seeds.  The  following  weed  seeds  were  iden- 
tified :  Wild  water-pepper,  mullein,  morning-glory,  plantain, 
water-hemlock,  knot-weed,  wild  onion,  buttercup,  goose- 
grass,  dock,  and  daisy. 

Station  No.  447. 
Eye,  sent  to  the  Station  by  J.  W.  Jones,  Esq.,  Moyoek,  X.  C. : 

Impurities. None. 

Pure  seed  in  100  capable  of  germinating 98 

Station  No  535. 
Red  clover,  sent  to  the  Station  by  W.  H.  &  R.  S.  Tucker,  Raleigh,  N.  C. : 

Impurities.    . 2.00  per  cent. 

Pure  seed  in  100  capable  of  germinating 79 

Station  No.  622. 
Orchard  Grass,  sent  to  the  Station  by  W.  H.  &  R.  S.  Tucker,  Raleigh  ; 

Impurities , 9.00  per  cent. 

Pure  seed  in  100  capable  of  germinating 55 

Station  No.  623. 
Herds  Grass,  sent  to  the  Station  by  W.  H.  &  R.  S.  Tucker,  Raleigh : 

Impurities .30.00  per  cent. 

Pure  seed  in  100  capable  of  germinating 41 

Station  No.  674. 
Cabbage  Seed,  sent  to  the  Station  by  A.  G.  Corpening,  Fonta  Flora,  N.  C. : 

Impurities .  Trace. 

Pure  seed  in  100  capable  of  germinating 94 
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The  following  samples  were  obtained  by  an  agent  of  the  department 
and  forwarded  to  the  Station.  They  are  from  the  stock  of  Pescud,  Lee 
&  Co.,  Ealeigh,  and  were  put  up  by  R.  Buist,  Jr.,  Philadelphia  : 

March  8th,  1880. 
Station  No.  800 — Long  Green  Cucumber. 

Impurities , 0.39  per  cent. 

Impurities  contained  dirt,  chaff,  &c. 

Pure  seeds  in  100  capable  of  germinating , 91 

"Station  No.  801— Long  Scarlet  Radish. 

Impurities 0.90  per  cent. 

Impurities  consisted  of  dirt,  chaff,  &c,  and  contained  seeds  of  a  weed 
known  as  "  Wild  Water  Pepper." 
Pure  seeds  in  103  capable  of  germinating 100 

Station  No.  802— Extra  Early  Beet. 

Impurities , 0.66  per  cent. 

Imparities  contained  dirt  and  sticks. 
Pure  seeds  in  100  capable  of  germinatingi 55 

Note— These  seeds  were  probably  old.  It  required  36  days  to  complete  the 
sprouting  experiment. 

Station  No.  803—"  Trophy  Tomato." 

Impurities 0.13  per  cent. 

Impurities  contained  skins. 
Pure  seeds  in  100  capable  of  germinating .100 

Station  No.  804— Early  Bush  Squash. 

Impurities 1.4  per  cent. 

Impurities  contained  sand  and  dirt. 
Pure  seeds  in  100  capable  of  germinating '..  98 

Station  No.  805— "Extra  Early  Peas." 

Impurities trace. 

Pure  seeds  in  100  capable  of  germinating 98 

Note— This  sample  contained  living  weevils. 

Station  No.  806—"  Wax  Snaps." 

Impurities none. 

Pure  seeds  in  100  capable  of  germinating 93 

Station  No.  807 — Evergreen  Sugar  Corn. 

Impurities trace. 

Pure  seeds  in  100  capable  of  germinating 97 
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Station  No.  808—"  Early  Drum  Head  Cabbage. 

Impurities 2,04  per  cent. 

Impurities  contained  dirt  and  dead  and  split  seeds. 
Pure  seeds  in  100  capable  of  germinating 96 

The  following  samples  were  obtained  by  an  agent  of  the  Department, 
and  forwarded  to  the  Station.  They  are  from  the  stock  of  Pescud,  Lee 
&  Co.,  Raleigh,  N.  C,  and  were  put  up  by  Landreth  &  Sons,  Phila- 
delphia : 

Station  No.  809 — Early  Cabbage  Lettuce. 

Impurities 1.00  per  cent. 

Impurities  contained  clover  seeds,  sticks  and  stones. 
Pure  seeds  in  100  capable  of  germinating 95 

Station  No.  810— "Early  Curled  Silesian  Lettuce." 

Impurities 0.20  per  cent. 

Impurities  contained  seeds  of  red  clover  and  mullein. 
Pure  seeds  in  100  capable  of  germinating 97 

Station  No.  811— "Early  Blood  Red  Turnip  Beet." 

Impurities 15.11  per  cent. 

Impurities  consisted  of  dirt,  dust  and  chaff,  and  contained  radish  seed. 
Pure  seeds  in  100  capable  of  germinating 97 

Station  No.  812 — Early  Drum  Head  Cabbage. 

Impurities trace. 

Pure  seeds  in  103  capable  of  germinating 86 

Station  No.  813 — Patty-pan  Squash. 

Impurities trace. 

Pure  seeds  in  100  capable  of  germinating 92 

Station  No.  814— Golden  Globe  Radish. 

Impurities 0.42  per  cent. 

Impurities  contained  anthracite  coal  and  morning  glory  seed. 
Pure  seeds  in  100  capable  of  germinating 97 

Station  No.  815 — Early  Frame  Cucumber. 

Impurities 2.51  percent. 

Impurities  contained  coal,  stones  and  dirt. 
Pure  seed  in  100  capable  of  germinating 88 

Station  No.  816.— Cook's  Favorite  Tomato. 

Impurities trace. 

Pure  seeds  in  100  capable  of  germinating 90 
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Station  No.  817— E ably  Yellow  Six  Weeks  Bush  Bean. 

Impurities none. 

Pure  seeds  in  100  capable  of  germinating 97 

Station  No.  818— Peas. 

Impurities none 

Pure  seeds  in  100  capable  of  germinating 100 

Station  No.  819 — Extra  Early  Sugar  Corn. 

Impurities  trace 

Pure  seeds  in  100  capable  of  germinating 97 

The  following  were  from  the  stock  of  Williamson  &  Upchurch,  Raleigh, 
N.  C,  and  were  put  up  by  John  Robinson  &  Co.: 

Station  No.  820— Red  Clover. 

Impurities 0.54  per  cent. 

Impurities  contained  seeds  of  plantain,  water-hemlock,  and  knot-weed. 
Pure  seed  in  100  capable  of  germinating. ...    , . . 88 

Station  No.  821— Rye. 

Impurities  \ Trace. 

Pure  seeds  in  100  capable  of  germinating 99 

Station  No.  822— Oats. 

Impurities Trace. 

Impurities  contained  chaff,  clover  seed,  orchard-grass  seed,  &c. 
Pure  seed  in  100  capable  of  germinating ,,.,,..     97 

Station  No.  823 — Blue  Grass. 

Impurities 1.13  per  cent. 

Impurities  contained  sand,  dust,  sticks,  and  chaff,  with  seeds  of  white 
clover. 
Pure  seeds  in  100  capable  of  germinating 98 

Station  No.  824 — Red  Rust-Proof  Oats. 

Impurities 0-50  per  cent. 

Impurities  contained  seeds  of  wild  onions,  buttercup,  and  goose-grass. 
Pure  seeds  in  100  capable  of  germinating  .98 

Station  No.  825— Orchard-Grass. 

Impurities 61.00  per  cent. 

Impurities  contained  chaff,  with  seeds  of  dock. 
Pure  seeds  in  100  capable  of  germinating 96 
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The  following  from  the  stock  of  J.  M.  Davis  &  Co.,  Warren  Plains,  and 
were  put  up  by  D.  M.  Ferry  &  Co. : 

Station  No.  833— Tomato. 

Impurities 3.72  per  cent. 

Impurities  contained  seeds  of  cabbage  and  pig-weed,  and  white  sand. 
Pure  seeds  in  100  capable  of  germinating 100 

Station  No.  834— Cucumber. 

Impurities Trace. 

Impurities  contained  quartz  and  tomato  seeds. 
Pure  seeds  in  100  capable  of  germinating 96 

Station  No.  835— Turnip. 

Impurities Trace. 

Impurities  contained  quartz  and  sand. 
Pure  seeds  in  100  capable  of  germinating 93 

Station  No.  836— Beets. 

Impurities. 0.93  per  cent. 

Impurities  contained  dirt  and  dust. 
Pure  seed  in  100  capable  of  germinating ,  .92 

Station  No.  837—  Lettuce. 

Impurities Trace. 

Impurities  contained  quartz  sand. 
Pure  seeds  in  100  capable  of  germinating  . . 97 

Station  No.  838— Cabbage. 

Impurities , Trace. 

Pure  seeds  in  100  capable  of  germinating 97 

The  following  were  from  the  stock  of  W.  U.  Williams,  Fayetteville,  N. 
C,  and  were  put  up  by  John  Robinson  &  Co.: 

Station  No.  826— Cabbage. 

Impurities . . . Trace. 

Pure  seeds  in  100  capable  of  germinating. ;88 

Station  No.  827— Tomato. 

Impurities .  . . .  1.27  per  cent. 

Pure  seeds  in  100  capable  of  germinating 98 

Station  No.  828— White  Cabbage  Lettuce. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating. , .    ...  100 

/ 
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Station  No.  829— S  :juas  i. 

Impurities ,   Trace. 

Pure  seed*  in  100  capable  of  germinating...., 97 

Station  No.  830— Beet. 

Impurities 1.62  per  cent. 

Impurities  contained  dirt. 
Pure  seeds  in  100  capable  of  germinating. 99 

Station  No.  831— Cucumber. 

Impurities ....Trace. 

No  seed  sprouted.     Sample  entirely  worthless. 

Station  No.  832— Radish. 

Impurities Trace. 

Impurities  contained  stones. 
Pure  seeds  in  100  capable  of  germinating 92 

The  following  were  from  the  stock  of  Flourielle  &  Sauls,  Goldsboro,  N. 
C.j  and  were  put  up  by  Hiram  Sibley  &  Co.: 

Station  No.  839— Radish. 

Impurities , Trace. 

Impurities  contained  seeds  of  orchard-grass. 
Pure  seeds  in  100  capable  of  germinating 97 

Station  840 — Tomato. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 100 

Station  No.  841— Squash. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 88 

Station  No.  842— Cucumber. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 99 

Station  No.  843— Lettuce. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 99 

Station  No.  844—Cabbage. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 98 
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Station  No.  845 — Beets. 

Impurities. .Trace. 

Pure  seeds  in  100  capable  of  germinating 83 

Station  No.  84G— Beans. 

Impurities None. 

Pure  seeds  in  100  capable  of  germinating 90 

Station  No.  847— Peas. 

Impurities Trace. 

Pure  seeds  in  100  capable  of  germinating 99 

Station  No.  848— Corn. 

Impurities , Trace. 

Pure  seeds  in  100  capable  of  germinating 98 
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CHEMICALS  AND  FERTILIZERS. 


It  will  have  been  noticed  that  the  law  is  very  explicit  in 
regard  to  what  shall  not  be  sold  in  the  State  without  the 
payment  of  a  license  tax.  As  some  parties  seemed  to  be  en- 
deavoring to  evade  the  laws,  the  Board  of  Agriculture  or- 
dered the  publication  of  the  following  circular  : 

IMPORTANT   TO   DEALERS   AND   FARMERS. 

At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  it  was 
resolved  that  the  following  articles  shall  he  admitted  free  of  tax,  with 
such  additions  or  changes  as  may  afterwards  be  made  by  the  Executive 
Committee,  upon  consultation  with  the  Chemist,  viz  : 

Ground  Bone,  Bone  Ash,  Ground  Bone  Black,  Ground  Phosphate  Rock, 
or  other  Mineral  Phosphate,  Nitrogenous  Organic  Matter  commercially 
free  from  Phosphoric  Acid  and  Potash,  Nitrate  of  Soda,  Nitrate  of 
Potash  (Saltpetre),  Sulphate  of  Ammonia,  Muriate  of  Ammonia, 
Kainit,  Sulphate  of  Magnesia,  Sulphate  of  Potash,  Sulphate  of  Soda, 
Muriate  of  Potash,  Lime,  Plaster,  Ground  Cracklings,  Ground  Tank- 
age, Salt  and  Oil  of  Vitriol. 

Upon  the  following  articles  the  License  Tax  will  be  exacted  : 

Any  of  the  above  articles,  or  others,  sold  for  fertilizers  or  fertilizing  ma- 
terial, under  any  trade-mark  or  'proprietary  brand;  upon  Dissolved 
Bone,  Dissolved  Bone  Black,  Dissolved  Mineral  Phosphates — (All  Acid 
Phosphates  or  Superphosphates)  and  upon  any  two  or  more  of  the  ar- 
ticles mentioned  in  the  first  list,  if  combined  either  chemically  or  me- 
chanically. 

By  order  of  the  Board, 

ALBERT  R.  LEDOUX, 

Chemist 
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ANALYSES  OF  «  CHEMICALS." 


By  "chemicals"  is  now  understood  in  North  Carolina 
those  ingredients  of  composts  or  formulas,  which  are  sold  in  sepa- 
rate packages  as  mere  articles  of  trade,  unmixed,  and  not 'desig- 
nated by  any  special  trade  mark  or  brand.  As  such  they  are 
not  liable  to  the  State  license  tax.* 

Any  farmer  in  North  Carolina  purchasing  chemicals  for 
composting  and  home  use  can  have  them  analyzed  free  of 
charge  at  the  Station.  The  sender  must,  however,  pre-pay 
the  express  charges  to  Chapel  Hill.  Through  the  kindness 
of  the  President  of  the  Southern  Express  Company,  pack- 
ages may  be  prepaid  from  any  office  in  the  State  to  Chapel 
Hill,  although  there  is  no  express  office  at  that  place.  The 
samples  of  chemicals  must  be  selected  according  to  written  instruc- 
tions, which  will  be  furnished  on  application. 

DIRECTIONS   FOR   TAKING   SAMPLES   OF   CHEMICALS. 

"Provide  yourself  with  a  newspaper  or  one  or  two  sheets 
of  strong  wrapping  paper,  and  a  glass  bottle,  fruit  jar,  or 
any  other  receptacle,  which  will  hold  about  a  pint  and  can 
be  closed  tightly. 

Open  the  bag  or  barrels  in  which  the  chemical  is  contain- 
ed and  take  from  the  centre  of  each  about  a  pound  of  the 
substance.  Place  these  samples  on  the  newspaper  and  mix 
thoroughly  with  a  trowel,  shingle  or  any  other  instrument, 
and  from  the  pile  on  the  paper  select  about  a  pint,  which 
should  be  sealed  and  sent  by  express  to  The  Experiment  Sta- 
tion, Chapel  Hill,  N.  C.   If  the  number  of  bags  to  be  sampled  is 

*See  page  43. 
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large,  it  is  not  necessary  to  take  a  sample  from  each  one, 
but  from  about  every  tenth  bag. 

Do  not  mix  different  chemicals  together,  but  send  a  sam- 
ple of  each  for  analysis. 

Do  not  forget  to  pre-pay  the  express  charges  to  Chapel 
Hill,  as  that  will  be  the  only  expense  you  will  have  to 
meet. 

Fill  out  the  accompanying  blank  carefully  and  return  it 
by  mail." 

blank  to  be  filled  out  and  returned  to  the  station, 
by  mail,  when  the  sample  has  been  secured. 

Dr.  Ledoux, 

Sir:  I  send  you  to-day,  the of ,188...,  a 

sample  for  analysis.     It  was  drawn  on  the of , 

188...,  and  was  represented  to  be 

,  by ,  of 

who  sold  it  to  me. 

Yours, 

,of 

, ,  N.  C. 

example  : 

Dr.  Ledoux, 

Sir:  I  send  you  to-day,  the  10th  of  September,  1878,  a  sam- 
ple for  analysis.  It  was  drawn  on  the  7th  of  September,  187 8, 
and  was  represented  to  be  "Pure  Nitrate  of  Soda"  by  Smith, 
Broivn  &  Co.,  Wilmington,  N.  C,  who  sold  it  to  me. 

Yours, 

JOHN  JONES,  of 
Charlotte,  Mecklenburg  Co.,  N.  C. 

The  foregoing  instructions  having  been  complied  with  by 
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the  senders  of  the  samples,  the  following  analyses,  among 
others,  were  made  and  are  of  general  interest. 

Particular  attention  is  called  to  analysis  661.     The  sam- 
ple is  heavily  adulterated  : — 

Analysis  No.  475. 

Sent  to  the  Station  by  C.  W.  Johnson,  Esq.,  Chapel  Hill,  N".  C. 
Consists  of  a  mixture  of  Sulphate  of  Soda,  Chloride  of  Sodium,  Sul- 
phate of  Potash,  Chloride  of  Potassium,  and  Sulphate  of  Ammonia. 
The  Sulphate  of  Ammonia  makes  up  51.75  per  cent. 

Analysis  No.  476. 

Sent  to  the  Station  by  C.  W.  Johnson,  Chapel  Hill,  N".  C. 

Insoluble  matter 0.36 

Is  Sulphate  of  Soda. 

Analysis  No.  477. 

Sent  to  the  Station  by  C.-W.  Johnson,  Esq  ,  Chapel  Hill,  K".  C. 

Soluble  Phosphoric  Acid 9.54 

Is  Acid  Phosphate.     A  very  good  article. 

Analysis  No.  661. 

Sent  to  the  Station  by  J.  S.  Battle,  Esq.,  Eocky  Mount,  N.  C. 

Water 4.27 

Pure  Nitrate  of  Soda 56.87 

Chloride  of  Sodium  (common  salt) 38.36 

Organic  and  undetermined  matter 0.50 

Is  Nitrate  of  Soda,  adulterated  with  salt. 

Analysis  No.  652. 

Sent  to  the  Station  by  J.  S.  Battle,  Esq.,  Kocky  Mount,  N.  C. 

Water 3.12 

Dirt  and  Insoluble  matter 1.08 

Pure  Sulphate  of  Soda 95.80 

Analysis  No.  663. 

Sent  to  the  Station  by  J.  S.  Battle,  Esq.,  Kocky  Mount,  N".  C. 

Water t 1.43 

Dirt  and  Insoluble  matter 3.59 

Pure  Sulphate  of  Ammonia 94.98 
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The  following  are  home-made  fertilizers  : 

Analysis  No.  380. 

Home-made  Fertilizer  sent  to  the  Station  by  Capt.  Jas.  R.  Thigpen, 

Tarboro,  N.  C. 

Water  at  212°  F 15.86  per  cent. 

Sand 48.13        " 

Total  Phosphoric  Acid,     2.03        "        Eqniv.  to  Bone  Phosphate,     4.43 
Soluble  "  "■        0.00        u  "  "  "  0.00 

Insoluble 0.50        "  1*10 

Reverted 1.53        "  3.30 

Nitrogen 0.G1        u        Ammonia 0.75 

Potash ,. 1.73 

Commercial  value  per  ton  (2,000  lbs.)  $8.58. 


Analysis  No.  381. 

Home-made  Fertilizer,  sent  to  the  Station  by  Capt.  Jas.  R.  Thigpen, 

Tarboro,  N.  C. 

Water  at  212°  F 15.29  per  cent, 

Sand 44.69        '' 

Total  Phosphoric  Acid,     7.75        "        Equiv.  to  Bone  Phosphate,  16.92 

Soluble trace  "  "  "        trace. 

Insoluble trace  "  '.'  "        trace. 

Reverted 7.75        "  "  "  "         16.92 

Nitrogen 0.95        u  "        Ammonia 1.15 

Potash 1.50        " 

Commercial  value  per  ton  (2,000  lbs.)  $20.35. 


FERTILIZER  ANALYSES. 


In  fertilizer  analyses,  especially  is  it  necessary  that  fair 
samples  should  be  obtained,  or  the  analysis  will  misrepresent 
the  brand.  It  is  of  course  indispensible  that  the  manufac- 
turer shall  thoroughly  mix  the  various  ingredients  of  his  fer- 
tilizer. If  he  does  nut,  a  sample  taken  from  one  lot  will 
differ  materially  in  composition  and  value  from  one  drawn 
at  another  time  or  place.  The  following  explains,  in  brief, 
the  system  of  securing  samples  for  analysis  adopted  in  North 
Carolina. 

It  was  deemed  best  by  the  Board  of  Agriculture  to  place 
the  Station  entirely  above  the  suspicion  of  collusion  with 
manufacturers.  To  this  end  it  was  directed  that  I  should 
not  know  the  names  of  the  fertilizers  upon  which  we  work,  nor  the 
amount  of  ingredients  they  claim,  nor  yet  the  place  where 
the  samples  were  secured.  There  are  forty-six  fertilizers 
which  have  paid  the  tax  for  1880.  Each  Spring  an  agent 
of  the  Department  secures  samples  of  every  brand  which  has 
obtained  a  license,  wherever  he  can  find  them  in  the  State 
We  receive  and  analyze  no  samples  from  the  manufacturers,  but 
collect  them  after  they  are  entirely  beyond  the  reach  oj  their  makers, 
and  hence  beyond  their  power  to  change  or  affect  in  any  way. 
The  sampler  sends  the  samples  he  obtains  to  the  Station  in 
tin  cans  and  designated  only  by  a  number.  Not  until  the  analy- 
sis is  compltted  and  a  copy  filed  in  the  office  of  the  Department  in 
Raleigh  are  we  informed  which  brand  we  have  been  analyzing. 
The  instructions  to  the  agents  are  as  follows : 
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instructions  to  agents   for  collecting  fertilizer 

samp:  es. 

Let  the  person  having  the  fertilizer  in  charge  be  present, 
and  after  showing  him  your  authority  for  taking  samples, 
proceed  in  the  following  manner: 

1st.  Take  your  sampler,  thrust  it  in  the  end  of  the  pack- 
age at  its  full  length  until  the  chamber  is  well  filled  ;  pour 
all  the  samples  thus  taken  (from  at  least  10  per  cent,  of  the 
number  of  packages  in  the  lot)  together  and  mix  them 
thoroughly.  From  this  lot  so  mixed,  fill  a  can  ;  and  place  in 
can.  then  and  there,  one  of  the  lead  checks,  noting  at  the 
time  very  particularly  the  number  stamped  on  the  check. 

2d.  Take  your  registry  and  record  an  exact  cop}',  in  du- 
plicate, of  the  stamp  or  label  on  the  packages  thus  sampled, 
with  the  date  and  place  when  and  where  the  sample  was 
taken,  having  the  person  in  charge  to  verify  said  copy  in 
duplicate  by  his  signature,  and  then  sign  your  own  name, 
and  write  down  the  retail  cash  price  per  ton  and  the  credit 
and  cotton  option  prices. 

3d.  Take  the  can  and  in  the  presence  of  the  person  in 
charge  have  the  cap  sealed  on  by  solder.  Put  on  the  can 
the  label  furnished  you,  marked  "  Dr.  A.  R.  Ledoux,  Agri- 
cultural Station,  Chapel  Hill,  N.  C,"  and  ship  to  him  by 
express. 

4th.  Transmit  to  this  office  at  once  by  mail  a  duplicate 
of  each  copy  taken.  The  copy  retained  by  you  should  be 
careful UT  preserved  to  be  deposited  in  this  office  when  re- 
quired. 

By  order  of  the  Board. 

L.  L.  Polk,  Commissioner. 
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The  following  blank  is  filled  out  by  the  sampler 

Date  of  drawing  sample 

Where  drawn  , 

Agent  or  merchant  selling  the  same 

Name  of  fertilizer 

Name  of  manufacturer 

Where  manufactured , 

When  analyzed By  whom 

Number  of  ba^s  or  barrels  in  lot 

Number  of  bags  or  barrels  sampled 

(Analysis  on  package.) 


Sealed  number,, 

Cash  price  per  ton,  $ 

Cotton  price  per  ton,  .  $ 

I  certify  that  the  sample  taken  by  me  is  a  fair  sample  of 
the  above  Fertilizer. 


ir. 

I  certify  that  the  sample  taken  by  , ...  is  a  fair 

sample  of  the  above  Fertilizer,  and  the  above  is  a  correct 
transcript  from  packages  of  the  same. 


Agent. 


VALUATION. 


The  table  used  at  the  North  Carolina  Experiment  Station, 
is  as  follows : 

Soluble  Phosphoric  Acid,  12$.  Equiv.  to  Soluble  Bone  Phosphate..  5f 

Insoluble        "            "         4.  "          Insoluble     "            "            l=g 

Reverted         "            "         9.  w          Reverted    "                          4$. 

Nitrogen 22.  "         Ammonia 18 

Potash 8. 


TABLES  OF  ANALYSES  AND  VALUATIONS  OF  FER- 
TILIZERS SOLD  IN  NORTH  CAROLINA 
DURING  1877,  1878,  1879  AND  1880. 
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AVERAGES. 


Average  per  centage  of  Ammonia  in  Fertili 
zers  containing  Ammonia, 

Average  per  centage  of  Potash  in  Fertilizers 
containing  Potash, 

Average  per  centage  of  Soluble  Phosphoric 
Acid, 

Average  Commercial  Value, , 

Average  Cash  Price, 


1877 

1878 

1879 

2.63 

2.69 

2.68 

1.97 

1.64 

1.97 

4.90 

6.34 

6.36 

$33  m 

$34  66 

$35  60 

43  50 

40  94 

39  80 

1880 

2.70 
1  31 

6.40 

$35  60 
39  40 
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Analysis  of  the  ingredients  in  Boykin,  Carmer  &  Go's  "HOME  FER- 
TILIZES. 
No.  791. 

Sulphate  of  Ammonia, 96.80  per  cent. 

Chloride  of  Sodium, 0.93     "      " 

Sulphate  of  Soda, 1.64    "      " 

Water,.. 0.32     "      " 

Undetermined  Matter, 0.31     "      " 

100.00     "      " 
Note — This  is  good  commercial  Sulphate  of  Ammonia,  worth  $5.00 
per  100  lbs. 

No.  792. 

Sulphate  of  Soda, , 90.45  per  cent. 

Sulphate  of  Lime, 8.70     "      " 

Chloride  of  Sodium, 0.85     "      " 

100.00 
*Note— This  is  Sulphate  of  Soda,  worth  $1.75  per  100  lbs. 

No.  793. 

Nitrate  of  Soda, '. 98.10  per  cent. 

Chloride  of  Sodium, 0.40     "      " 

Water  at  red  heat,  1.45    "      " 

Insoluble  Matter, 0.05     "      " 

100.00    "      " 
Note — This  is  good  commercially  pure  Nitrate  of  Soda,  worth  $5.00 
per  100  lbs. 

No.  795. 

Sulphate  of  Lime, 74.68  per  cent. 

Moisture, 14.72     "       " 

Combined  Water, , , 6.75     "       " 

Carbonate  of  Lime,  3.85     "       " 

100.00     "       " 
Note— This  is  commercially  pure  Gypsum  or  "Plaster,"  worth  $1.50 
per  bbl. 

For  Analysis  of  the  "  Pure  Dissolved  Bone,"  see  pages  68,  69. 


76 


Analysis  of  the  ingredients  of  "Powell's  Chemicals." 

No.  788. 

Ammonia, 7.87  per  cent. 

Nitric  Acid, 10.25     " 

Sulphuric  Acid, 6.20 

Chlorine, 38.80 

*Magnesia, 0.25 

Potash, 34.30 

Moisture  and  Loss, 2.33 

100.00 

Note — This  is  a  mixture  of  Sulphate  of  Ammonia,  Muriate  of  Potash, 
Nitrate  of  Soda,  &c,  worth  about  $5.50  per  100  lbs. 

No.  789. 

Sulphate  of  Lime, 76.42  per  cent. 

Carbonate  of  Lime, 0.66     "      u 

Chloride  of  Sodium, 0.36     "       " 

Moisture, 11.30     "      "      , 

Combined  Water, 11.25    "      " 


99.99    "       " 
Note — This  is  commercially  pure  Gypsum,   or   "Plaster,"   worth 
about  $1.50  per  bbl. 


*Powell's  Formula  calls  for  Sulphate  of  Magnesia  also.    The  low  per  centage  of 
Magnesia  found  is  probably  due  to  unequal  mixing  in  the  bag.    This  will  also 
account  for  the  fact  that  more  Potash  is  found  than  is  claimed  by  the  manufac- 
turers. 
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MARLS  OF  NORTH  CAROLINA. 

The  following  by  our  accomplished  Geologist,  Dr.  W.  C. 
Kerr,  is  a  most  concise  description  of  these  valuable  fer- 
tilizers : 

Marl  is  the  most  important  mineral  found  in  the  State. 
It  is  worth  more  than  all  her  other  minerals  together,  many 
times  over.  It  is  so,  because  we  are  an  agricultural  people, 
or  nothing ;  and  because  of  its  range  and  durability  of  fer- 
tilizing powers ;  its  abundance  ;  its  wide  distribution ;  its 
facility  of  transport  to  more  than  half  the  territory  of  the 
State,  and  because  of  the  facility  of  mining  it, — it  frequently 
lies  on  the  surface. 

Marl  occurs  in  above  thirty  counties — from  Halifax  to 
Robeson  and  eastward  to  the  sea.  It  underlies  the  whole 
area  of  many  of  them,  and  is  often  of  many  fathoms  depth. 
That  is,  it  underlies  about  one  third  of  the  area  of  the 
State,  a  territory  larger  than  the  whole  State  of  Massachu- 
setts or  New  Jersey.  It  is  of  three  kinds,  belonging  to  three 
different  geological  formations,  lying  one  above  the  other 
in  immediate  succession.  In  the  counties  lying  along  the 
south  of  the  Neuse  to  the  Cape  Fear,  all  the  three  kinds  are 
found,  sometimes  all  on  the  same  farm— very  often  twro  of 
them.  It  outcrops  in  the  banks  of  streams,  large  and  small, 
in  hillsides  and  bluffs ;  it  is  found  a  few  feet  under  the  sur- 
face in  ravines,  bottoms,  flats,  swamps  and  savannahs ;  in- 
deed, it  may  be  found  almost  anywhere  in  many  sections 
by  digging — in  the  woods  and  fields — is  found  in  the  farm 
ditches  and  railroad  cuts,  in  springs  *and  wells  ;  in  fact,  the 
country  is  made  of  it  in  a  large  part. 

At  the  bottom  lies  the  cretaceous  marl,  called  greensand 
in  New  Jersey.  It  differs  from  the  New  Jersey  marl,  how- 
ever, in  its  chemical  constitution  and  agricultural  value. 
That  owes  its  great  fertilizing  qualit}*  to  the  presence  of  three 
to  five  per  cent,  each  of  phosphoric  acid  and   potash,  al- 
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though  some  of  the  most  popular  of  the  New  Jersey  marls 
are  mainly  calcareous.  The  North  Carolina  greensands  do 
not  contain  a  larger  percentage  of  these  ingredients,  (and 
of  magnesia)  than  the  other  marls,  (less  than  one  per  cent, 
each,)  but  average  fifteen  per  cent,  of  carbonate  of  lime. 

This  marl  is  found  in  the  banks  of  Tar  river  about  Tar- 
boro  and  Greenville,  in  the  Neuse  and  tributaries  about 
Kinston,  Snow  Hill  and  Goldsboro,  on  Rockfish  Creek  in 
Pender  county,  in  the  banks  of  the  Cape  Fear  at  Wil- 
mington and  half  way  to  Fayetteville,  and  in  its  tribu- 
taries, Livingston's  Creek,  Black  and  South  Rivers.  In 
most  of  these  sections  it  has  been  used  with  great  ad- 
vantage,— e.  g.,  by  Gov.  Clark  on  the  Tar  and  D.  Flowers 
and  J.  F.  Oliver  on  the  Cape  Fear.  This  marl  forms  the 
bedrock,  the  lowest  stratum  ever  penetrated  in  all  this 
region,  and  is  of  course  inexhaustible. 

The  second  species  of  marl,  eocene  or  chalk  marl,  is  com- 
monly a  coarse  kind  of  friable  chalk,  consisting  of  com- 
minuted shells  and  corals,  of  a  light  yellowish  or  grayish 
color  to  white,  sometimes  compacted  into  a  pretty  solid 
limestone,  as  about  Newbern  and  Wilmington.  This  over- 
lies the  preceding  beds  (of  greensand).  It  is  found  in  abund- 
ant outcrops  about  Wilmington  and  in  almost  every  river 
and  creek  bank  northward  and  northeastward  through  New 
Hanover  and  Onslow  to  the  Trent  and  Neuse,  extending 
along  the  latter  from  Newbern  to  a  point  ten  miles  above 
Goldsboro,  nearly  to  the  borders  of  Johnston  county;  and  is 
also  found  in  a  few  places  north  of  the  Neuse,  near  Snow 
Hill  and  eastward.  It  forms  cliffs  of  20,  40  and  75  feet,  on 
the  right  bank  of  the  river  between  Goldsboro  and  Kinston. 
Its  content  of  lime  carbonate  is  50  to  95  per  cent., — aver- 
age, (of  16  analyses),  80  per  cent.  (See  Geological  Report, 
pages  191  to  194.)  The  average  percentage  of  potash  and 
magnesia  are  respectively  f  and  1. 

The  third  species  called  blue  marl,  or  shell  marl,  overlies 
the  preceding,  and  is  therefore  found   nearest  the  surface 
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generally.  It  is  more  widely  distributed  than  the  others, 
being  found  over  all  the  eastern  third  of  the  State  above  in- 
dicated, from  the  line  of  Halifax,  Sampson  and  Robeson  to 
Carteret,  Hyde  and  Currituck.  It  consists  of  a  deposit  of  sea 
mud,  with  decayed  shells  and  bones  and  other  marine  exuvia3, 
just  such  as  one  may  see  forming  in  the  estuaries  along  our 
coast  to-day.  The  carbonate  of  lime  in  this  class  of  marl  is 
40  to  50  per  cent ,  ranging  from  10  to  80 ;  potash  J  to  1J  per 
cent. ;  magnesia  J  to  5.  And  there  are  other  valuable  in- 
gredients in  as  large  proportion,—  soda,  plaster,  iron,  &c. 

This  marl  has  been  much  more  widely  used  in  this  State 
than  the  others.  And  I  have  never  found  a  case  of  its  fail- 
ure to  pay,  and  many  worn  out,  and  many  originally  poor 
farms  have  been  regenerated  by  its  use. 

The  effect  of  marl  is  permanent;  one  good  marling  will 
last  two  generations  and  more.  In  New  Jersey,  where  more 
use  is  made  of  it  than  in  all  the  continent  besides,  the  State 
Geologist  estimates  that  the  farmer  would  better  pay  five  to 
eight  dollars  the  ton  than  undertake  to  farm  without  it.  I 
believe  the  same  mav  be  said  here;  but  at  least  the  value 
may  be  set  down  at  three  or  four  dollars  for  the  two  upper 
marls,  and  half  as  much  for  the  greensand.  The  cost  of  ex- 
cavating and  applying  where,  as  in  thousands  of  cases,  it 
lies  on  or  near  the  surface,  does  not  exceed  fifty  cents  per 
ton.  There  ought  to  be  a  million  of  tons  used  every  year 
in  the  marl  region,  and  as  much  more  along  the  railroads 
and  navigable  rivers  westward  where  it  could  easily  be  de- 
livered at  two  and  three  dollars;  and  by  selecting  for  trans- 
portation the  better  kinds  worth  five  or  six  or  eight  dollars, 
there  would  be  left  a  good  margin  of  profit  for  the  farmer. 
When  the  use  of  marl  shall  have  become  general,  North 
Carolina  will  be  on  the  high  road  to  prosperity,  and  not 
sooner.  Twenty-five  pages  of  the  Geological  Report  is  de- 
voted to  this  subject,  and  it  is  not  too  much. 
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ANALYSIS   OF   MARL. 


In  order  to  give  a  more  complete  view  of  our  marls,  I 
will  incorporate  with  the  analyses  of  the  present  year  a  few 
which  were  made  in  1878-79.  In  addition  to  those  which 
will  be  found  below,  there  have  been  made  a  number  for 
the  Geological  Survey,  which  will  appear  in  Prof.  Kerr's 
Report.  By  noticing  these  analyses  our  farmers,  in  many 
counties,  can  obtain  a  very  fair  idea  of  the  value  of  the 
marls  in  their  neighborhood.  In  most  cases  it  is  sufficient 
to  determine  the  sand  and  lime,  as  the  value  of  most  of  our 
marls  varies  with  the  ratio  between  these  two  ingredients. 


Analysis  No.  34— Green  Marl 
Sent  to  the  Station  by  K.  P.  Battle,  L.  L.  D. 

Water  at  212  deg.  F 24.00  per  ct. 

Total  Phosphoric  Acid, .  0.54     "      Equiv.  to  Phos.  of  Lime,  1.  L7  per  ct. 

Potash,  (K30), 0.11     " 

When  dried  at  212  deg.  F.,  contained: 

Phosphoric  Acid,  0.68  per  ct.  Equiv.  to  Phos.  of  Lime,  1.48  per  ct. 

Potash, 0.15     " 

Carbonate  of  Lime, Undetermined. 


Analysis  No.  35 — Blue  Marl. 

Sent  to  the  Station  by  Mr.  J.  G.  Blue,  Elizabethtown,  N.  C. 
Carbonate  of  Lime, . . .  49.50  per  ct. 

Phosphate  of  Lime, ....  0.77    "      Equiv.  to  Phos.  Acid, .  .0.35  per  ct. 
Chloride  of  Potassium,  .trace 
Chloride  of  Sodium, ....  0.44    " 

Sand, 41.79     " 

Water,    t, 5.69     " 

Oxide  of  Iron, trace        (And  Alumina  and  Silica.) 

Organ,  and  Und.  Matter,  1.81   " 

100.09 
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Analysis  No.  101— Shell  Marl. 

Sent  to  the  Station  by  Gen.  J.  J.  Whitehead,  Raleigh,  N.  C. 

Carbonate  of  Lime, 13-90  per  ct. 

Phosphoric  Acid,  0.48     "      Equiv.  to  Bone  Phosphate,  0.93  per  ct. 

Chloride  of  Sodium 1.75     " 

Ox.of  Iron  and  Alumina,  3.15     " 

Sand, 76.26     " 

Organic  Matter,   2.55     " 

Water,  1.00     u 

100.04 

Analysis  No-  121— Marl. 

From  Dr.  Arlington's  Plantation,  Goldsboro,  N.  C. 

Carbonate  of  Lime, 38.27  per  ct. 

Phosphoric  Acid, 0.64    "      Equiv.  to  Bone  Phosphate,  1.40  per  ct„ 

Sand, 51.28     " 

Ox.of  Iron  and  Alumina,  1.85     " 

Organic  Matter,  3.70    " 

Water, 4.05     " 


99.79 


Analysis  No.  122— Marl. 

From  Wayne  Co.,  sent  by  Gen.  J.  J.  Whitehead,  Raleigh,  N.  C. 
Carbonate  of  Lime,. . .  ,74.54  per  ct. 

Phosphoric  Acid, 0.14    "      Equiv.  to  Bone  Phosphate,  0.30  per  ct. 

Sand, 19.34     " 

Ox.  of  Iron  and  Alum.,  1.13    " 
Water  and  Org.  Mat..   .  4.52     " 


.67 


Analysis  No.  257— Marl. 

From  Dr.  Ben.  S.  Hardy's  Farm,  on  Dog  Swamp,  8  miles  east  of  Snow 

Hill,  Greene  Co.,  N.  C. 

Sand,  37  36  per  ct. 

Carbonate  of  Lime,    59.40     '' 

Phosphoric  Acid, 0.18     " 

Magnesia, trace. 


6 


.82 


Analysis  No.  258— Marl. 

From  Mr.  John  Sullivan's  Farm,  on  Sandy  Run  Swamp,  8  miles  north  of 
Snow  Hill,  Greene  Co.,  N.  C. 

Sand 47.10  per  ct, 

Carbonate  of  Lime, 41.80    ' ' 

Phosphoric  Acid,   . .   1.34    " 

Magnesia trace . 

Analysis  No.   259— Marl. 

From  Mr.  H.  C.  Koonce's  Farm,  on  Trent  River,  in  Jones  Co.,  N.  C. 

Sand, 4.80  per  ct. 

Carbonate  of  Lime, 88.70     " 

Phosphoric  Acid,   trace. 

•    Magnesia, ...*'•• trace. 

Analysis  No.  260— Marl. 

From  Dr.  C.  J.  Mattock's  Farm,  3  miles  above  Pollocksville,  Jones 

County,  N.  C. 

Sand, , 25.90  per  ct. 

Carbonate  of  Lime,   66.40     " 

Phosphoric  Acid 1.98     " 

Magnesia, 0.50    " 

Analysis  No.  261 — Marl. 

From  Dr.  C.  J.  Mattock's  Farm,  3  miles  above  Pollocksville,  Jones 
County,  N.  C.     Taken  from  different  bed  from  No.  260. 

Sand, .25.50  per  ct. 

Carbonate  of  Lime, 65.40     " 

Phosphoric  Acid, 1.66     " 

Magnesia, ... 0.68     " 

Analysis  No.  262— Marl. 
From  Mr.  Frank  Foy,  Pollocksville,  N.  C 

Sand,   29. 60  per  ct. 

Carbonate  of  Lime, 61.40     " 

Phosphoric  Acid, 1.28     " 

Magnesia, trace, 

Analysis  No.  238— Phosphatic  Marl. 
From  William  Middleton's  Plantation,  Ashley  River,  S.  C. 

Moisture, : 0.88  per  ct. 

Sand.and   Silica, ....21.19     " 

Total  Phosphoric  Acid ...6.05     " 

Carbonate  of  Lime, 63.75     " 

.Carbonic  Acid, 28.05     " 
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*  Analysis  No.  410. 

Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  C. 

Sand, 67.42  per  ct 

Lime,  13.30      " 

Magnesia, 126      M 

Phosphoric  Acid, 18      ". 

Sulphuric  Acid, 1.20      " 


Analysts  No.  411. 

Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  C. 

Sand, .45.34  per  ct. 

Lime, 28.09      " 

Magnesia, ,..  0.51      " 

Phosphoric  Acid, 0.33      " 

Potash, 0.27      " 

Analysis  No.  412. 

Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  O. 

Sand, 34.22  per  ct. 

Phosphate  of  Lime,. 51.89      " 

Magnesia, 0.22       " 

Analysis  No.  413. 

Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  C. 

Sand, 14.92  per  ct. 

Magnesia, ..0.11      ■** 

Potash, 0.29       " 

Sulphuric  Acid, 1.08 

Phosphoric  Acid, .- 27.19      " 

Analysis  No.  428. 

Sent  to  the  Station  by  John  A.  Jackson,  Esq.,  Swift  Creek  Bridge,  N.  C. 

Sand, 29.62  per  ct. 

Carbonate  of  Lime, 59.02      ■" 

Oxide  of  Iron   and  Alumina, . .    ... .  2.82.       " 


*It  will   be  noticed  that  different  determinations  have  been  made  in 
different  cases.     The  reasons  for  this  would  be  seen  by  reading  the  letters  ,> 
iccompanying  the  samples.    They  cannot  be  given  in  the  Report. 
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Analysis  No.  433. 

Sent  to  the  Station  by  S.  E.  Hodges,  Esq,,  Falling  Creek,  N,  C. 

Sand  and  Insoluble  Matter,  .44.81  per  ct. 

Oxide  of  Iron  and  Alumina, 4  07       " 

Carbonate  of  Lime,. 45.08      " 

Analysis  No.  434. 

Sent  to  the  Station  by  S.  E.  Hodges,  Esq.,  Falling  Creek,  N.  C. 
Sand  and  Insoluble  Matter,. ....    .  69.69  per  ct. 

Oxide  of  Iron   and  Alumina, 6.17       " 

Carbonate  of  Lime, ..    ..18.47      " 

Analysis  No.  435. 

Sent  to  the  Station  by  S.  E.  Hodges,  Esq.,  Falling  Creek,  N.  C. 

Sand  and  Insoluble  Matter, 57.27  per  ct. 

Oxide  of  Iron   and  xllumina, 3.20      " 

Carbonate  of  Lime,. 32.07       " 

Analysis  No.  436. 
Sent  to  the  Station  by  Noah  Rouse,  Esq.,  LaGrange,  N  C. 

Sand  and  Insoluble  Matter, 12  52  per  ct. 

Oxide  of  Iron   and  Alumina,. 1.37       " 

Carbonate  of  Lime,   74.05      " 

Analysis  No.  437. 

Sent  to  the  Station  by  Noah  Rouse,  Esq.,  LaGrange,  N.  C. 

Sand  and  Insoluble  Matter, 17.51  per  ct. 

Oxide  of  Iron   and  Alumina.......   1.77       " 

Carbonate  of  Lime, ...58.32      " 

_ 

Analysis  No.  438. 

Sent  to  the  Station  by  B.  F.  Herring,  Esq.,  LaGrange,  N.  C- 

Sand  and  Insoluble  Matter, 84.27  per  ct. 

Oxide  of  Iron   and  Alumina, 2.87      " 

Carbonate  of  Lime, 0.43      " 

Analysis  No.  440. 

Sent  to  the  Station  by  Thos.  Dawson,  Esq.,  LaGrange,  N.  C. 

Sand  and  Insoluble  Matter, 25  32  per  ct. 

Oxide  of  Iron  and  Alumina, 2.02       " 

Carbonate  of  Lime, . . . . : 62.87       " 
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Analysis  No.  456. 

Sent  to  the  Station  by  W.  H.  Williams,  jr.,  Warsaw,  N.  C. 

Sand  and  Insoluble  Matter, 82.17  per  ct. 

Oxide  of  Iron  and  Alumina, 7.52      " 

Carbonate  of  Lime, 2. 96      " 

Analysis  No.  457. 

Sent  to  the  Station  by  W.  H.  Williams,  jr.,  Warsaw,  N.  C. 

Sand  and  Insoluble  Matter, 47.67  per  ct. 

Oxide  of  Iron   and  Alumina, 6.42       " 

Carbonate  of  Lime, , .  .35.50      u 

Analysis  No.  458. 

Sent  to  the  Station  by  W.  H.  Williams,  jr.,  Warsaw,  N.  C. 
Sand  and  Insoluble  Matter,. ......  50.52  per  ct. 

Oxide  of  Iron  and  Alumina, 9.35      " 

Carbonate  of  Lime, 31.07      " 

Analysis  No.  468. 
Sent  to  the  Station  by  Dr.  F.  M.  Roundtree,  Wilson,  N.  C. 

Sand 78.36  per  ct. 

Carbonate  of  Lime,  moisture,  and  undetermined  matter, .  .21.64      " 

Analysis  No.  498. 

Sent  to  the  Station  by  F.  L.  Vail,  Esq. ,  Charlotte,  N  C. 

Water, 0.62  per  ct. 

Volatile  and  Organic  Matter, 6.32      '.* 

Sand, , 28.42       " 

Oxide  of  Iron   and  Alumina, 0.54      " 

Carbonate  of  Lime, 63.80      " 

Phosphoric  Acid, 0.16      '« 

Chloride  of  Sodium, 0.04       < ! 

Potash, trace. 

Analysis  No.  499. 
Sent  to  the  Station  by  Jas.  Bryant,  Esq.,  Wilson,  N.  C. 

Water, 4,30  per  ct. 

Sand, 81.90      " 

Carbonate  of  Lime  and  undetermined  matter, .13.80      " 
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Analysis  No.  500. 

Sent  to  the  Station  by  Jas.  Bryant,  Esq.,  Wilson,  N.  C. 

Sand, 16.48  per  ct. 

Oxide  of  Iron  and  Alumina, 4.96      " 

Carbonate  of  Lime, 71.59      " 


Analysis  No.  502. 

Sent  to  the  Station  by  Jesse  Mercer,  Esq.,  Tarboro,  N.  C. 

Water, 1.48  per  ct. 

Sand, , • 72.96  " 

Oxide  of  Iron  and  Alumina, 4.47  " 

Carbonate  of  Lime, 16.24  " 

Magnesia. 0.14  " 

Potash, 0.12  " 

Phosphoric  Acid,. , 1.30  " 

Chloride  of  Sodium,  Organic  Matter,  &c.,. . .  3.29  " 

100.00 

Analysis  No.  506. 

Sent  to  the  Station  by  Chas.  B.  Stubbs,  Esq.,  Swift  Creek  Bridge,  N.  C 

Sand, 74.95  per  ct. 

Lime,  about. .. . 5.00      " 

Oxide  of  Iron  and  Alumina, considerable. 

Analysis  No.  507. 
Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  C. 

Sand, ,  , 74.77  per  ct. 

Carbonate  of  Lime,  about ,..   ..10.00      " 

Oxide  of  Iron  and  Alumina, considerable. 

Analysis  No.  508. 
Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,   N.  C. 

Sand  and  Silica, 66.50  per  ct. 

Phosphoric  Acid, 0.52    ; ' 

Magnesia, 0.43     " 

Carbonate  of  Lime, 21.13     " 
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Analysis  No.  513. 

Sent  to  the  Station  by  Capt.  Jas.  R  Thigpen,  Tarboro,  N.  C. 

Water  at  212  F., 0.66  per  ct.     . 

Sand, 14.73  M 

Oxide  of  Iron  and  Alumina,  .  4.62  " 

Lime, 35.17  "  Eq.  to  Carb.  of  Lime,  62.80  per  ct. 

Magnesia, trace. 

Potash,   0.05  per  ct. 

Chloride  of  Sodium, 0.29  " 

Sulphuric  Acid, 0. 13  " 

Phosphoric  Acid 0.36  " 

Soluble  Salts  (other  than  Ohio. 

of  Sodium), 10.17  " 

Carbonic  Acid,... 27.63  " 

Organic  and  Undetermined,  . .  6.19  *' 

100.00 

Analysis  No.  509. 

Sent  to  the  Station  by  Messrs.  Cronly  &  Morris,  Wilmington,  N.  C. 

Sand  and  Silica,    48.12  per  ct. 

Phosphoric  Acid, 3  23     " 

Magnesia, 0-19     " 

Carbonate  of  Lime,     35.11     " 

Analysis  No.  510. 

Sent  to  the  Station  by  Messrs.  Cronby  &  Morris,  Wilmington,  N.  C. 

Sand  and  Silica,    42,82  per  ct. 

Phosphoric  Acid, 5.02    " 

Magnesia, 0.25     " 

Carbonate  of  Lime, 48.39     " 

Analysis  No.  511. 

Sent  to  the  Station  by  Messrs.  Cronby  &  Morris,  Wilmington,  N.  C. 

Sand  and  Silica,    , 18.32  per  ct. 

Phosphoric  Acid, 3.16    " 

Magnesia, 0.08 


<< 


Carbonate  of  Lime, .....74.53    '* 
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Analysis  No.  514. 

Sent  to  the  Station  by  Whiteville  Wine  Co.,  Whiteville,  Columbus  Co.,  N.C. 

Sand, 42. 14  per  ct. 

Oxide  of  Iron  and  Alumina,... 10.52     " 

Carbonate  of  Lime,   39.55     " 

Magnesia, trace. 

Analysis  No.  515. 

Sent  to  the  Station  by  Whiteville  Wine  Co.,  Whiteville,  Columbus  Co.  ,N.C. 

Sand, 44.00  per  ct. 

Oxide  of  Iron  and  Alumina,   3.50     * ' 

Carbonate  of  Lime,  43.92    " 

Analysis  No.  523. 

Sent  to  the  Station  by  Henry  Powell,  Esq.,  Swift  Creek  Bridge,  N.  C. 

Water  at212F.,    .    47.42  per  ct. 

Sand, ' 15.48     " 

Volatile  and  Organic  Matter, 31.22     " 

Mineral  and  Undetermined  Matter, . .  5.88     " 

100.00 

Analysis  No.  625. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Moisture, 21.32  perct. 

Sand, 71.03     " 

Phosphoric  Acid, , trace. 

Oxide  of  Iron  and  Alumina, undetermined. 

Carbonate  of  Lime, trace. 

Analysis  No.  626. 

Sent  to  the  Station  by  Capt.  Jas.  E.  Thigpen,  Tarboro,  N.  C. 

Water,    6.37  per  ct. 

Sand, 46.61     " 

Volatile  and  Org.  Matter, 0.30     " 

Oxide  of  Iron  and  Alumina,. 20.11     " 

Carbonate  of  Lime, 12.63     " 

Magnesia, trace. 

Potash, absent. 

Sulphuric  Acid, trace. 

Chloride  of  Sodium, 0.35  per  ct. 
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Analysis  No.  627. 

Sent  to  the  Station  by  Capt.  Jas.  R,  Thigpen,  Tarboro,  N.  C. 

Water, 4.52  per  ct. 

Sand, .    ..56.22  " 

Volatile  and  Organic  Matter, 0.83  " 

Oxide  of  Iron  and  Alumina, 7.33  " 

Lime, 15  06  " 

Magnesia, 0.23  " 

Chloride  of  Sodium, ' 0.08  " 

Sulphuric  Acid,  3.15  " 

Phosphoric  Acid, 1.11  " 

Soluble  Salts  other  than  Chi.  of  Sod.,  2.83  " 

Carbonic  Acid, ... , 11.64  " 


100.00 


Analysis  No.  628. 
Sent  to  the  Station  by  Capt.  Jas.  R.  Thigpen,  Tarboro,  N.  C. 

Water, 0.61  per  ct. 

Volatile  and  Org.  Matter,  . .  0.74     " 

Sand, 24.14     " 

Oxide  of  Iron  and  Alumina,  4.38     " 

Carbonate  of  Lime,   51.48     " 

Phosphate  of  Lime, 2. 8S     "    Equiv.  to  Phos.  Acid,  1 .  32  per  ct. 

Analysis  No.  629. 
Sent  to  the  Station  by  Capt.  Jas.  R.  Thigpen,  Tarboro,  N.  C. 

Water,   0.66  per  ct. 

Sand, 37.33       '« 

Carbonate  of  Lime,   35.45       " 

Phosphate  of  Lime, 1.26      "      Eq.  to  Pphosphoric  Acid,  .58  per  ct. 

Analysis  No.  644. 
Sent  to  the  Station  by  O.  C.  Noble,  Esq  ,  Swift  Creek  Bridge,  N.  C. 

Water,   ..,    1.94  per  ct. 

Sand, 88.55       " 

Carbonate  of  Lime,  about ,  3.00       " 

Analysis  No.  645. 
Sent  to  the  Station  by  S.  J.  Sutton,  Esq.,  LaGrange,  N.  C. 

Water,.    0.81  per  ct. 

Sand, 39.51  " 

Carbonate  of  Lime, 52.52  " 

Oxide  of  Iron  and  Alumina,  and  un- 
determined matter, 7.16  " 
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Analysis  No.  652. 

Sent  to  the  Station  by  J.  R.  Uzzell,  Esq.,  Chapel  Hill,  N.  C. 

Water,.    11.31  per  ct. 

Sand 81.42      " 

Oxide  of  Iron  and  Alumina, 2  73      " 

Carbonate   of  Lime, .trace. 

Analysis  No.  653. 

Sent  to  the  Station  by  J.  R.  Uzzell,  Esq.,  Chapel  Hill,  N.  C. 

Water, 1.21  per  ct. 

Sand, 54.09     " 

Oxide  of  Iron  and  Alumina,.   ...   2  52      " 
Carbonate  of  Lime, 38.55     u 

Analysis  No.  654. 

Sent  to  the  Station  by  A.  T.  Uzzell,  Esq.,  Tuckahoe,  Jones  Co.,  N.  C. 

Water 1.75  per  ct. 

Sand  and  Silica, 26.33      " 

Oxide  of  Iron  and  Alumina, .. ,   ...  4.41       " 
Carbonate  of  Lime, 61.81      u 

Analysis  No.  658. 

Sent  to  the  Station  by  S.  I.  Sutton,  Esq.,  LaGrange,  N.  C. 

Water, 1. 33  per  ct. 

Sand, 48.97       " 

Carbonate  of  Lime, 42.02      " 

Oxide  of  Iron  and  Alumina  and  un- 
determined matter, 7.68      " 

Analysis  No.  659. 
Sent  to  the  Station  by  C.  E.  Mallett,  Esq.,  Riverdale,  N.  C. 

Water, 0.94  per  ct. 

Sand, 77.02      " 

Carbonate  of  Lime, 16.55      '' 

Oxide   of  Iron,  Alumina  and  unde- 
termined matter, . . , 5.49      "        t 

Analysis  No.  660. 

Sent  to  the  Station  by  John  S.  Dancey,  Esq.,  Tarboro,  N.  C. 

Water,   2.32  per  ct. 

Sand  and  Silica, 81.41    " 

Oxide  of  Iron  and  Alumina, 1.68     " 

Carbonate  of  Lime, trace. 
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Analysis  No.  670. 

Sent  to  the  Station  by  W.  P.  Carraway,  Esq.,  Wilson,  N.  C. 

Sand, 8684  per  ct. 

Water, 3.67      " 

Carbonate  of  Lime  present  but  not 
determined, 

Analysis  No.  671. 

Sent  to  the  Station  by  W.  P.  Carraway,  Esq.,  Wilson,  N.  C. 

"Water, 1.04  per  ct. 

Sand,   19.90       " 

Oxide  of  Iron  and  Alumina, .. . 19.79       " 

Carbonate  of  Lime, 33.87       " 

Phosphoric  Acid, 2.04       " 

Sulphuric  Acid,   considerable. 

Analysis  No.  672. 

Sent  to  the  Station  by  W.  P.  Carraway,  Esq.,  Wilson,  N.  C. 

Water, 6.29  per  ct. 

Sand 68.44      " 


Analysis  No.  673. 

Sent  to  the  Station  by  W.  P.  Carraway,  Esq.,  Wilson,  N.  C. 

Water, 3.58  per  ct. 

Sand, 63.37     " 

Carbonate  of  Lime, .considerable. 

Analysis  No.  681. 

Sent  to  the  Station  by  T.  P.  Braswell,  Esq.,  Battleboro,  N.  C. 

Water, 23.61  per  ct. 

Sand  and  Silica, ....64.59     " 

Oxide  of  Iron  and  Alumina, 4.06     " 

Carbonate  of  Lime,  about 7-74     " 

Analysis  No.  696. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Sand, 68.75  per  ct. 

Carbonate  of  Lime,  including  a  little 

Oxide  of  Iron  and  Alumina,  ..  20.79     " 
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Analysis  No.  697. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Sand, 57.18  per  ct. 

Carbonate  of  Lime,  including  a  little 

Oxide  of  Iron  and  Alumina,. ..  27.03     " 

Analysis  No.  698. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  G. 

Sand, 71.93  per  ct. 

Carbonate  of  Lime,  including  a  little 

Oxide  of  Iron  and  Alumina, . . .  .23.06     " 

Analysis  No.  699. 

Sent  to  the  Station  by  Dr.  W.  0.  Kerr,  Raleigh,  N.  C. 

Water, 9.42  per  cent. 

Sand  and  Insoluble  Matter, 40.23     *' 

Oxide  of  Iron, 4.57     " 

Alumina, 1.54     " 

Lime, 22.23     " 

Magnesia, 2.55     " 

Potash, 0.36     " 

Chloride  of  Sodium, 0.23     " 

Phosphoric  Acid,   0.12     " 

Carbonic  Acid,. 17.47     " 

Volatile  and  Org.  Matter  and  loss,.  1.28     " 

100.00 

Analysis  No.  700. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Water, 7.62  per  cent. 

Sand  and  Insoluble  Matter, 68.55  " 

Oxide  of  Iron,   3.43  " 

Alumina,....-..'... 2.50  " 

Lime, 7.77  " 

Magnesia, 2.41  " 

Potash,  0.52  " 

Chloride  of  Sodium,... 0.20  ;i 

Phosphoric  Acid, 0.10  " 

Carbonic  Acid, 6.12  " 

Sulphuric  Acid, trace. 

Volatile  and  Org.  Matter  and  loss,  .0.78  " 

100.00 
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ANALYSES  FOR  STATE  BOARD  OF  HEALTH. 

By  an  act  of  the  Legislature  of  1879,  entitled  "  An  act 
supplemental  to  an  act  creating  a  State  Board  of  Health," 
the  Chemist  of  the  State  Experiment  Station  was  made 
Chemist  to  the  Board  of  Health.  In  compliance  with  the 
requirements  of  the  law,  the  Station  is  prepared  to  make 
such  analyses  as  may  be  approved  by  the  Secretary  of  the 
Board.  The  following  instructions  for  sending  samples  must 
be  carefully  complied  with  by  those  wishing  to  avail  them- 
selves of  the  facilities  afforded  by  the  laboratory  of  the  Sta- 
tion, and  provided  by  the  law  : 

1.  In  cases  of  suspected  poisoning  the  Coroners  and 
County  Superintendents  of  Health  must  comply  with  spe- 
cial instructions  which  have  already  been  sent  them,  or 
which  may  be  had  on  application. 

2.  Analysis  of  articles  of  food,  drugs,  etc.,  examinations 
in  cases  of  suspected  adulteration  of  foods  and  medicines, 
and  investigations  desired  in  connection  with  the  hygienic 
duties  of  the  Superintendents  of  Health,  will  be  undertaken 
when  authorized  by  the  Secretary  of  the  Board. 

3.  Parties  desiring  a  chemical  examination  of  the  waters 
of  public  or  private  wells  must  first  write  to  Dr.  Thomas  F. 
Wood,  Secretary  State  Board  of  Health,  Wilmington,  for 
permission.  They  will  then  proceed  to  obtain  a  sample 
according  to  the  following  directions.  These  directions  will 
also  be  complied  with  by  agents  of  the  Board  taking  sam- 
ples of  water  by  their  order :  Secure  one  or  more  glass 
bottles,  or  a  demijohn,  which  will  hold  at  least  two  gallons. 
These  bottles  must  be  perfectly  clean  (better  new.)  When 
possible,  secure  a  sample  by  letting  the  bottle  down  into  the 
well,  being  careful  not  to  stir  up  the  bottom  or  touch  the 
sides.  Cork  tightly  with  new  corks  and  seal  with  wax. 
Mark  each  bottle  with  designating  numbers.     Pack  in  saw- 
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dust,  straw  or  tan -bark,  and  pre-pay  the  express  charges  to 
Chapel  Hill.* 

Having  sent  the  samples,  directed  to  The  Experiment 
Station,  fill  out  and  send  by  mail  the  accompanying  blank. 
Samples  sent  during  the  winter  run  great  risk  of  freezing 
and  bursting  the  bottles. 

By  order  of  Board  of  Health  : 

A.  R.  Ledoux,  Chemist. 

BLANK. 

Br.  A.  R.  Ledoux  : 

Sir:  I  send  by  express  to-day   sample of  Water, 

drawn  by  order  of  the  Secretary  of  the  Board  of  Health,  on 

the of ,  18...,from well... in  the  town  of 

.,  and  marked  as  follows  : 


Remarks 


Yours  truly, 
(Signed,) 

POISON   CASES. 


By  reference  to  the  law  already  quoted,  it  will  be  seen 
that  the  Station  is  charged  with  analyses  in  cases  of  sus- 
pected poisoning.  The  following  instructions  to  Coroners 
and  County  Superintendents  of  Health  will  explain  the 
workings  of  the  law  and  the  ruling  of  the  Board  of  Agricul- 
ture in  the  premises. 


*The  analysis  will  be  made  free  of  charge  to  the  sender,  but  the  Board 
of   Health  has  no  funds  with  which  to  pay  express  charges. 
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Laboratory  of  the  1ST.  C.  Experiment  Station, 
Chapel  Hill,  April  24th,  1879. 

METHOD   OP  PROCEDURE   IN   CASES   OF   SUSPECTED  POISONING. 

To  the  Coroners  and  County  Superintendents  of  Health  of  the  State  of  North 
Carolina : 

I  beg  to  call  your  attention  to  Section  14  of  "An  act  supplemental  to  an 
act  creating  a  State  Board  of  Health,"  passed  by  the  late  Assembly  and 
ratified  on  March  14th.     This  section  is  as  follows  : 

".When  the  County  Superintendent  of  Health  shall,  in  the  course  of  his 
investigation  required  at  Coroner's  inquest,  think  it  necessary  to  subserve 
the  ends  of  justice  that  a  chemical  analysis  of  the  viscera  or  fluids  of  the 
body  be  made,  he  shall  carefully  pack  up  and  seal  the  suspected  article  in 
a  proper  receptacle,  in  the  presence  of  a  witness,  and  forward  it  to  the 
Chemist  of  the  Agricultural  Station  for  Analysis.  (Such  analysis  shall  be 
made  free  of  charge,  and  be  returned  to  the  Coroner  of  the  County,  such 
analysis  having  precedence  over  other  matters  or  investigations  not  of  a 
similar  character,  then  in  the  Laboratory  of  the  Chemist)    *    *    *." 

The  Board  of  Agriculture,  recognizing  not  only  the  claims  of  the  law 
but  the  claims  of  humanity  upon  them,  have  made  arrangements  by  which 
the  analyses  in  question  can  be  made  through  the  Experiment  Station. 
Knowing  that  were  I  compelled  to  make  such  analysis  in  person,  it  wTould 
occasion  great  delay  and  serious  interference  with  my  work,  especially 
during  long  absences  from  my  post  when  testifying  at  Court,  &c,  they 
adopted  the  following  resolution  : 

"  Resolved,  That  the  Chemist  of  the  Board  be  authorized  to  employ  such 
additional  labor  as  may  be  necessary  to  prosecute  the  analyses  in  cases  of 
suspected  poisoning,  as  required  by  Section  14  of  an  act  supplemental  to 
an  act  creating  a  State  Board  of  Health,  at  an  expense  for  the  same  of  not 
more  than  *    *    *  dollars  per  annum." 

In  compliance  with  the  above  resolution  of  the  Board,  I  have  secured 
the  co-operation  of  Prof  A.  P.  Redd,  of  the  University,  who  will  devote 
himself  to  any  cases  which  may  arise  under  the  provisions  of  the  law  above 
cited.  Prof.  Redd  has  made  all  the  analyses  of  this  character  that  have 
been  required  in  the  State  during  the  last  three  years,  so  far  as  I  am  in- 
formed. Your  attention  is  called  to  the  following  instructions  wmich 
should  be  followed  as  nearly  as  possible  to  comply  with  the  law,  and  to 
secure  an  analysis  which  will  stand  in  Court : 

1st.  Except  in  special  cases,  it  will,  be  sufficient  to  place  the 

STOMACH,  THE  WHOLE  OF  THE  LIVER  AND  SPLEEN  AND  THE  BLADDER,  EACH 
IN  A  SEPARATE,  PERFECTLY  CLEAN  GLASS  JAR,  WITH  TIGHTLY  FITTING  GLASS 
TOP  (A  FRUIT  JAR  SERVES  WELL).   CARE  SHOULD  BE  TAKEN  THAT  NONE  OF 
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THE  CONTENTS  OF   THE  STOMACH  OR  BLADDER  ESCAPE.      No   DISINFECTANT 
OR  PRESERVATIVE  SHOULD  BE  ADDED  IN  ANY  CASE. 

2d.  Seal  each  jar  thoroughly  and  label  distinctly  with  the  name 

OF  ITS  CONTENTS. 

3d.  Secure,  if  possible,  any  vomit  or  urine  voided  immediately  be- 
fore DEATH.  AND  ALSO  ANY  LIQUIDS,  POWDERS  OR  OTHER  SUBSTANCES 
WHICH  ARE  SUSPECTED  OF  HAVING  CAUSED  DEATH,  OR  ANY  VIALS  OR  OTHER 
RECEPTACLES  WHICH  MAY  HAVE  CONTAINED  THE  POISON,  SEALING  EACH  AS 
BEFORE. 

4th.  Let  these  jars  be  delivered  at  the  Station  by  some  one, 
properly  authorized,  IN  PERSON.  DO  NOT  SEND  BY  EXPRESS. 
The  person  bringing  the  jars  should  never  allow  them  (or  the  re- 
ceptacle IN  WniCH  they  may  be  packed),  to  get  out  of  his  sight,  un- 
less TO  GO  UNDER  A  LOCK,  TO  WHICH  THE  CARRIER  HOLDS  THE  KEY.  THE 
MESSENGER  WILL  BRING  THE  JARS  TO  THE  EXPERIMENT  STATION  AND  DE- 
LIVER THEM  TO  ME,  OR  TO  PROF.  REDD  IN  MY  PRESENCE. 

The  expenses  of  these  analyses  will  be  defrayed  by  the  Department  of 
Agriculture,  but  the  pay  of  Prof.  Redd  in  attendance  upon  Court  will  still 
be  regulated  by  the  laws  specially  providing  for  the  remuneration  of  wit- 
nesses and  experts.  Respectfully, 

ALBERT  R.  LEDOUX, 
Chemist  to  the  Department  of  Agriculture. 

But  two  analyses  of  this  class  have  been  called  for  this 
year — one  from  Guilford  the  other  from  Person.  As  one  of 
them,  at  least,  will  come  up  in  evidence  at  Court  in  the  fall 
it  is  not  proper  to  report  upon  them  here. 

WELL  WATERS. 

The  chief  duty  that  has  been  required  by  the  Board  of 
Health  during  the  past  year  has  been  the  analysis  of  well 
waters. 

To  determine  whether  a  water  is  healthy  or  dangerous  it 
is  not  necessary  to  make  a  complete  analysis.  It  is,  as  a 
rule,  sufficient  to  find  the  amount  of  the  following  ingre- 
dients-present in  the  sample,  viz.:  Total  solid  matter  in 
solution,  organic  matter  and  chlorine.  The  amount  of  or- 
ganic matter  is  calculated  from  the  per  centage  of  free  and 
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albuminoid  ammonia  present.  The  presence  of  any  con- 
siderable amount  of  chlorine  shows  probable  sewerage  con- 
tamination. 

If  water  contains  over  35  grains  of  solid  matter  in  the 
gallon,  it  is  injurious  to  health  if  used  constantly.  Such  a 
water  would  be  more  properly  classed  under  the  head  of 
mineral  than  drinking  waters. 

Organic  impurities  may  be  either  vegetable  or  animal. 
The  latter  are  most  dangerous;  the  former  always  detri- 
mental. 

The  following  notes  will  serve  to  give  an  idea  of  the 
waters  whose  analyses  are  reported  below. 

Free  ammonia  not  over  0.1  parts  per  million  is  of  little 
moment. 

Chlorine  alone  without  albuminoid  or  free  ammonia  is; 
not  suspicious  even  when  present  to  the  extent  of  8  to  10* 
grains  per  gallon. 

Albuminoid  ammonia  over  0.10  parts  per  million  is  always 
suspicious,  whether  alone  or  accompanied  by  free  ammonia. 

Albuminoid  over  0.10  parts  per  million  with  chlorine 
over  5  grains  per  gallon  is  bad. 

Free  ammonia  over  0.08  parts  per  million  with  chlorine 
over  6  grains  per  gallon  is  suspicious. 

Any  waters  containing  the  following  combinations  are 
very  bad : 

Albuminoid  ammonia  over  0.10  parts  per  million  -f-  free 
ammonia  over  0.08  parts  per  million  -\-  chlorine  over  6 
grains  per  gallon. 

Albuminoid  ammonia  over  0.10  parts  per  million  -j-  free 
ammonia  over  0.08  parts  per  million  +  total  solids  over  35< 
grains  per  gallon. 
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Analysis  No.  432. 

Sent  to  the  Station  by  H.  C  Smallbones,  Esq.,  Wilmington,  N.  C. 

Total  Solids  in  solution,   24.99  grs.  per  gal. 

Chlorine, 8.9 

Free  Ammonia, ......   . .  *   0. 108  parts  per  million. 

Albuminoid  Ammonia,     . ., 0.29      "  " 

Analysis  No.  445. 

.Sent  to  the  Station  by  Maj    S.  F.  Patterson,  Patterson's  Mills,  Orange  Co., 

N.  C. 

Total  Solid  Matter  in  Solution,    . . 36.40  grs.  per  gal. 

Chlorine,   8.30     •' 

Qualitative  examination  shows  presence 
of  Lime-;  large  quantity  of  Magnesia, 
•Oxide  of  Iron 

Analysis  No.  448. 

Sent  to  the  Station  by  Dr.  James  McKee,  Raleigh,  N.  G. 

Total  Solids  in  solution, ..  7.42  grs.  per  gal. 

Chloride  of  Sodium, 1.84     " 

FreeAmmonia, ....     .0043"        " 

Albuminoid  Ammonia, 0061  "        <( 

Qualitative  examination  showed  the  presence  of  the  following  additional 
^substances  : 

Sulphuric  Acid, 

Lime, 

Magnesia, 

Phosphoric  Acid  . .  .trace  . .  .(in  suspension.) 

Oxide  of  Iron, trace. 

Analysis  No.  461. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Total  Solids  in  solution, 6.72  grs.  per  gal. 

Chlorine, ...  0.5       "        " 

Free  Ammonia,   0.026  parts  per  mil'n. 

Albuminoid  Ammonia, 0.08       "  " 

Lime, considerable. 

Oxide  of  Iron, " 

Carbonic  Acid, 

.Sulphuric  Acid, trace. 
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Analysis  No.  470. 

Sent  to  the  Station  by  Messrs.  F.  &  H.  Fries,  Salem,  N.  C. 

Total  Solid  Matter  in  solution, 14.91  grs.  per  gal. 

Chlorine, 3.20     "       " 

Free  Carbonic  Acid , large  quantity. 

Qualitative  examination  shows  the  presence  of 
Lime  (seemingly  as  Bicarbonate,,) 
Magnesia, 
Alumina, 

Phosphoric  Acid, . . .  .trace. 
Soda. 

Analysis  No.  472. 

Sent  to  the  Station  by  Messrs.  F.  &  H.  Fries,  Salem,  N.  C. 

Total  Solid  Matter  in  solution, 22.33  grs.  per  gal. 

Chlorine,     ..     3.45     "       " 

.Qualitative  examination  shows  the  water  -to  contain  in  addition, 
Lime, 
Magnesia, 
Alumina, 
Oxide  of  Iron, 
Phosphoric  Acid. ..  .trace. 
Sulphuric  Acid, 
Free  Carbonic  Acid. 

Analysis  No.  473. 

Sent  to  the  Station  by  Messrs.  F.  &  H.  Fries,  Salem,  N.  C. 

Total  Solid  Matter  in  solution, .S8..92  grs.  per  gal. 

Chlorine, 6.30     "        *« 

Quantitative  examination  shows  presence  of 

Lime, ... in  large  quantities. 

Magnesia, " 

Sulphuric  Acid,   u 

Oxide  of  Iron, trace. 

Phosphoric  Acid, " 

Free  Carbonic  Acid. 
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Analysis.  No.  490. 

Sent  to  the  Station  by  Mr.  J.  F.  Murrill,  Hickory,  N.  C. 

Total  Solids  in  solution, 2.10  grs.  per  gal. 

Free  Ammonia, 0.106  parts  in  one  million. 

Albuminoid  Ammonia, 0. 12      "        "  " 

Iron, 

Magnesia, 
Sulphuric  Acid, 
Lime, 
Chlorine, 

Analysis  No.  491. 

Sent  to  the  Station  by  Mr.  J.  F.  Murrill,  Hickory,  N.  C. 

Total  Solids  in  solution,  2.94  grs.  per  gal. 

Free  Ammonia, 0.05  parts  in  one  million. 

Albuminoid  Ammonia, 0.13     "        "  " 

Chlorine, 

Magnesia, 

Sulphuric  Acid, 

Iron, 

Lime. 

Analysis  No.  492. 

Sent  to  the  Station  by  J.  F.  Murrill,  Esq.,  Hickory,  N.  C. 

Total  Solids  in  solution, 1.19  grs.  per  gal. 

Free  Ammonia,    0.02  parts  in  a  million. 

Albuminoid  Ammonia, 0.08     u        " 

Chlorine, 
Sulphuric  Acid, 
Iron. 

Analysis  No.  496. 

Sent  to  the  Station  by  J.  M.  Lawing,  Esq.,  Lincolnton,  N.  C. 

Total  Solids  in  solution, 91.00  grs.  per  gal. 

Chloride, , .....38.10    "      " 

Free  Ammonia, , 013  parts  in  a  million. 

Albuminoid  Ammonia .2.0      "  " 

Lime, 

Magnesia, 

Iron. 
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Analysis  No.  517. 

Sent  to  the  Station  by  H.  Westerman,  Esq.,  Wilmington,  N.  C. 

Total  Solids  in  Solution, 2.94  grs.  per  gal. 

Chlorine, 0.40     "        '« 

Free  Ammonia,    0.02  parts  in  a  million. 

Albuminoid  Ammonia, ,.  0.15     "  " 

Carbonic  Acid, 

Lime, 

Iron, 

Magnesia, 

Sulphuric  Acid. 

Analysis  No.  518. 

Sent  to  the  Station  by  H.  Westerman,  Wilmington,  N.  C. 

Total  Solids  in  solution,  21.70  grs.  per  gal. 

Chlorine, , 2.55     "         " 

Free  Ammonia,  .0132  parts  in  a  million. 

Albuminoid  Ammonia, 16         ■'         " 

Carbonic  Acid, large  amount. 

Lime, " 

Sulphuric  Acid, considerable. 

Magnesia,  " 

Iron. 

Analysis  No.  643. 

Sent  to  the  State  by  Dr.  Thos.  F.  Wood,  Sec'y  State  Board  of  Health, 

Wilmington,  N.  C. 

Total  Solids  in  Solution, 13.86  grs.  per  gal. 

Chlorine, 2.20     "         " 

Free  Ammonia, 0932  parts  in  a  million. 

Albuminoid  Ammonia, 132         "        i( 

Lime,   , large  amount. 

Carbonic  Acid, " 

Iron, 

Magnesia, trace. 

Analysis  No.  647. 

Sent  to  the  Station  by  Dr.  Thos.  F.  Wood,  Sec'y  State  Board  of  Health, 

Wilmington,  N-  C. 

Total  Solids  in  solution, .  .  2.00  grs.  per  gal. 

Chlorine, 3.4      " 

Free  Ammonia: 0.08  parts  per  million. 

Albuminoid  Ammonia, 3.15     "         " 
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Analysis  No.  650. 

Sent  to  the  Station  by  B.  H.  Ahrens,  Esq.,  Wilmington,  N.  C. 

Total  Solids  in  Solution, 21.86  grs.  per  gal. 

Chlorine, 3.2      " 

Free  Ammonia 0.04  parts  per  million. 

Albuminoid  Ammonia, 0.50     "  " 

Analysis  No.  679. 

Sent  to  the  Station  by  William  T.  Daggett,  Esq.,  Wilmington,  N.  C. 

Total  Solids  in  Solution, .75.70  grs.  per  gal. 

Chlorine, 9.40     "        " 

Free  Ammonia,     , 0.062  parts  per  million. 

Albuminoid  Ammonia, 0.38        "        " 

Carbonic  Acid, 

Lime, , large  quantity. 

Magnesia, " 

Sulphuric  Acid trace. 

Iron, absent. 

Analysis  No.  688. 

Sent  to  the  Station  by  Dr.  Thos.  F.  Wood,  Sec'y  State  Board  of  Health, 

Wilmington,  N.  C. 

Total  Solids  in  solution, 8.8    grs.  per  gal. 

Chlorine, 1.1       "        " 

Free  Ammonia, 0.04  parts  in  a  million. 

Albuminoid  Ammonia, 0.18     "         " 

Analysis  No.  689. 

Sent  to  the  Station  by  Dr.  Thos.  F.  Wood,  Sec'y  State  Board  of  Health, 

Wilmington,  N.  C. 

Total  Solids  in  solution, 10.0    grs.  per  gal. 

Chlorine, , 1.2      "        " 

Free  Ammonia, 0.04  parts  per  million. 

Albuminoid  Ammonia, 0.30     "        " 

Analysis  No.  690. 

Sent  to  the  Station  by  Dr.  Thos.  F.  Wood,  Wilmington,  N.  C. 

Total  Solids  in  solution,  ;,... 8.96  grs.  per  gal. 

Chlorine, 1.6      "        " 

Free  Ammonia, 0.106  parts  in  a  million. 

Albuminoid  Ammonia, 0.25     "        " 
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Analysis  No  691. 

Sent  to  the  Station  by  Dr.  Thos  F.  Wood,  Wilmington,  N.  C. 

Total  Solids  in  solution, 13.7    grs.  per  gal. 

Chlorine, 2.5       " 

Free  Ammonia, 0.066  parts  per  million. 

Albuminoid  Ammonia,.. 0.41       " 

Analysis  No.  692. 

Sent  to  the  Station  by  Dr.  Thos.  F.Wood,  Wilmington,  N.  C. 

Total  Solids  in  solution, 7.2    grs.  per  gal. 

Chlorine, 0.9       " 

Free  Ammonia, 0.21  parts  per  million. 

Albuminoid  Ammonia, 0.44     "  *' 

Analysis  No.  714. 

Sent  to  the  Station  by  Dr.  Thos.  F.  Wood,  Wilmington,  N.  C. 

Total  Solids  in  solution, 14.7    grs.  per  gal. 

Chlorine, 1.75     "        " 

Free  Ammonia, 0.08  parts  in  a  million. 

Albuminoid  Ammonia, .. ..  0.22     "        " 

Analysis  No.  716. 

Sent  to  the  Station  by  W.  T.  Blackwell  &  Co.,  Durham,  N.  C. 

Total  Solids  in  solution, , 20.00  grs.  per  gal. 

Chlorine,  2.20     " 

Free  Ammonia, 0.20  parts  in  a  million. 

Albuminoid  Ammonia, 0.25     "         " 

Analysis  No.  717. 

Sent  to  the  Station  by  W.  T.  Blackwell  &  Co  ,  Durham,  N.  C. 

Total  Solids  in  solution, 25  09  grs.  per  gal. 

Chlorine, 4.00     " 

Free  Ammonia,    0.48  parts  in  a  million. 

Albuminoid  Ammonia, 0.27     "         " 

Analysis  No.  718. 

Sent  to  the  Station  by  W.  T.  Blackwell  &  Co.,  Durham,  N.  C. 

Total  Solids  in  solution, 21.70  grs.  per  gal. 

Chlorine, 3  40     " 

Free  Ammonia, , 0.10  parts  in  a  million. 

Albuminoid  Ammonia, 0-20     "        " 
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Analysis  No.  729. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Total  Solids  in  solution, 26.8    grs.  per  gal. 

Chlorine, 9.1       " 

Free  Ammonia, 0 .08  parts  per  million. 

Albuminoid  Ammonia, .0.18     "        " 

Analysis  No.  730. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Total  Solids  in  solution, 74.28  grs.  per  gal. 

Chlorine, 32.00     " 

Free  Ammonia, ,..  0  04  parts  per  million. 

Albuminoid  Ammonia,  *...  0.15     "        " 

Analysis  No.  731. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Total  Solids  in  solution, 4.00  grs.  per  gal. 

Chlorine,    1.00     "        " 

Free  Ammonia,   0  04  parts  per  million. 

Albuminoid  Ammonia, 0.06     "        " 

Analysis  No.  732. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Total  Solids  in  solution, 10.64  grs.  per  gal. 

Chlorine,     3.45     " 

Free  Ammonia, 0.052  parts  per  million. 

Albuminoid  Ammonia, 0.09      "  " 

Analysis  No.  733. 

Sent  to  the  Station  by  Dr.  M.  E.  Robinson,  Goldsboro,  N.  C. 

Total  Solids  in  solution,  21.5    grs.  per  gal. 

Chlorine, 3.9      " 

Free  Ammonia, 0.04  parts  per  million. 

Albuminoid  Ammonia^ 0.12      *'        " 

Analysis  No.  746. 
Sent  to  the  Station  by  J.  S.  Carr,  Esq.,  Durham,  N.  C. 

Total  Solids  in  solution, 27.44  grs.  per  gal. 

Chlorine, 3.20     " 

Free  Ammonia,    0.08  parts  per  million. 

Albuminoid  Ammonia, 0.22     "  " 
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Analysis  No.  747. 

Sent  to  the  Station  by  J.  S.  Carr,  Esq.,  Durham,  N,  C. 

Total  Solids  In  solution, 16.38  grs.  per  gal. 

Chlorine, ..'...- 3L80     " 

Free  Ammonia, 0.08  parts  per  million  . 

Albuminoid  Ammonia, 0.16       "         " 

Analysis  No.  875. 

Sent  to  the  Station  by  Dr.  H.  M.  Wilder,  Charlotte,  N.  C. 

Total  Solids  in  solution, 14.14  grs.  per  gal. 

Chlorine, 1.6      " 

Fsee  Ammonia, 0.08  parts  per  million. 

Albuminoid  Ammonia, 0.10     "  " 

Analysis  No.  876. 

Sent  to  the  Station  by  Dr.  H.  M  Wilder,  Charlotte,  N.  C. 

Total  Solids  in  solution,. ..  .76.30  grs.  per  gal. 

Chlorine, 14.00     "        u 

Free  Ammonia,  . .    . 0.16  parts  per  million. 

Albuminoid  Ammonia, ...0.16     "  " 

Analysis  No.  877. 
Sent  to  the  Station  by  Dr.  H.  M.  Wilder,  Charlotte,  N.  C. 

Total  Solids  in  solution, 78.^0  grs.  per  gal. 

Chlorine, 8.50     "        " 

Free  Ammonia,     0.04  parts  per  million. 

Albuminoid  Ammonia, 0.18    "■  u 
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MINERAL  WATERS. 

Samples  of  mineral  waters  have  been  sent  to  the  Station 
by  Dr.  Kerr.  The  following  came  from  private  individuals. 
It  is  not  meant  that  a  water  examined  was  necessarily  and 
properly  a  "  mineral"  water  because  it  is  placed  under  this 
head.  The  waters  sent  for  examiuation  have  been  classed 
either  under  "  well"  or  "mineral,"  according  as  they  were 
marked  by  the  sender.  There  are  very  few  of  them  which 
can  be  properly  called  mineral  waters,  but  as  each 
spring,  justly  or  unjustly,  has  a  certain — at  least  local — rep- 
utation, the  analyses  are  given  for  the  benefit  of  those  in- 
terested : 

Analysis  No.  41.5. 

Sent  to  the  Station  b}'  J.  Lin  wood  Gunn,  M.  D  ,  Yanceyville,  N.C. 
Total  Solids  in  solution,.    . .  .22.76  grs.  per  gal. 
Lime, 
Magnesia, 
Iron, 

Chloride  of  Sodium, 
Sulphuric  Acid, 
Soluble  Silica, 
Phosphoric  Acid.     (In  suspension.) 

Analysis  No.  416. 

Sent  to  the  Station  by  J.  Linwood  Gunn,  M.  D.,  Yanceyville,  N.  C. 

Total  Solids  in  solution, 14.43  grs  per  gal. 

Chloride  of   Sodium, 

Chloride  of  Potassium — trace, 

Iron, 

Phosphoric  Acid.     (In  suspension.) 

Lime, 

Magnesia, 

Sulphuric  Acid. 
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Analysis  No.  424. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Total  Solids  in  solution 17.08  grs  per  gal. 

Chlorine, 

Sodium, 

Carbonic  Acid, 

Oxide  of  Iron, 

Oxide  of  Alumina, 

Magnesia, 

Lime, 

Sulphuric  Acid, 

Phosphoric  Acid trace" 


Analysis  No.  425. 

Sent  to  the  Station  by  Dr.  John  F.  Ford,  Eupeptic  Spring,  N.  C. 

Total  Solids  in  solution. 13.65  grs.  per  gul. 

Sulphuric  Acid, 

Magnesia, 

Alumina, 

Phosphoric  Acid.     (In  suspension,) 

Sulphuretted  Hydrogen, 

Soluble  Silica, 

Iron, absent. 


Analysis  No.  426. 

Sent  to  the  Station  by  Dr.  John  F.  Ford,  Eupeptic  Spring,  N.  C. 

Total  Solids  in  solution, 18.69  grs.  per  gal. 

Sulphuretted  Hydrogen, 
Carbonic  Acid, 
•     Magnesia, 
Alumina, 
Iron,  absent, 
Soluble  Silica. 
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Analysis  No.  429. 

Sent  to  the  Station  by  P.  H.  Kornegay,  Esq.,  Branch's  Store,  Duplin 

county,  N.  C. 

Total  solid  matter  in  solution 30.31  grs.  per  gal. 

Chlorine,., 5.21        M 

Qualitative  examination  shows  presence  of 
Lime, 
Magnesia, 
Sulphuric  Acid, 
Alumina, 
Silicic  Acid, 
Carbonic  Acid, 
Phosphoric  Acid trace. 


Analysis  No.  430. 

Sent  to  the  Station  by  J.  H.  Kornegay,  Esq.,  Branch's  Store,  Duplin 

county,  N.  C. 

Total  solid  matter  in  solution 26.04  grs.  per  gal. 

Chlorine, 6.02        "        " 

Qualitative  examination  shows  presence  of 
Lime, 
Magnesia, 
Sulphuric  Acid, 
Alumina, 
Silicic  Acid, 
Carbonic  Acid, 
Soda. 


Analysis  No.  431. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  Raleigh,  N.  C. 

Total  solid  matter  in  solution 18.22  grs.  per  gal. 

Qualitative  examination  shows  presence  of 
Chlorine, 
Sulphuric  Acid, 
Carbonic  Acid, 
Oxide  of  Iron, 
Alumnla. 
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Analysis  No.  451. 
Sent  to  the  Station  by  Col.  J.  S.  Amis,  Oxford,  N.  C. 

Total  Solids  in  solution 14.70  grs  per  gal. 

Lime, large  amount, 

Iron,  considerable, 

Carbonic  Acid, 

Sulphuric  Acid, 

Magnesia,  trace. 

Analysis  No.  459.    - 
Sent  to  the  Station  by  Messrs.  Pepper  &  Sons,  Danbury,  N.  C. 

Total  Solids  in  solution 9. 24  grs  per  gal. 

Free  Ammonia, 0.026  parts  in  one  million. 

Albuminoid  Ammonia,   0.09      "         "  " 

Qualitative  examination  shows  presence  of 

Iron large  amount, 

Sulphuric  Acid, 
Carbonic  Acid, 
Lime, 
Chlorine. 

Analysis  No.  460. 

Sent  to  the  Station  by  Messrs.  Pepper  &  Sons,  Danbury,  N.  C. 

Total  Solids  in  solution,    8.54  grs.  per  gal. 

Free  Ammonia, 0.016  parts  per  million. 

Albuminoid  Ammonia,   ......   0.09       "  u 

Qualitative  examination  shows  the  presence  of 

Iron,  considerable. 

Sulphuric  Acid, 

Lime, 

Magnesia, 

Carbonic  Acid, 
Chlorine,  trace 

Analysis  No.  462. 

Sent  to  the  Station  by  A.  R.  Moore,  Esq.,  Mt.  Pisgah,  N.  C. 

Total  Solids  in  solution, 8.68  grs.  per  gfkl. 

Chlorine, considerable. 

Sulphuretted  Hydrogen, " 

Carbonic  Acid,  .   ...    " 

Lime, 
Magnesia, 
Sulphuric  Acid. 
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Analysis  No.  463. 

Sent  to  the  Station  by  A.  R  Moore,  Esq.,  Mt.  Pisgah,  N,  C. 

Total  Solids  in  solution, 6.44  grs.  per  gal. 

Oxide  of  Iron, 

Chlorine, 

Lime, 

Magnesia, 

Carbonic  Acid, 

Sulphuric  Acid, trace. 


Analysis  No.  483. 

Sent  to  the  Station  by  Dr.  W.  C.  Kerr,  "Raleigh,  N.  C. 

Total  Solids  in  solution, 1.47  grs.  per  gal. 

Chloride  of  Sodium, 
Sulphate  of  Lime, 
Sulphate  of  Magnesia. 


Analysis  No.  489. 

Sent  to  the  Station  by  J.  F.  Murrell,  Hickory,  N.  C. 

Total  Solids  in  solution, 2  59  grs.  per  gal. 

Free  Ammonia, 0.32  parts  in  a  million. 

Albuminoid  Ammonia,    .0.14      "        " 

Iron, considerable. 

Chlorine, trace. 

Sulphuric  Acid. 


Analysis  No.  497. 

Sent  to  the  Station  by  J.  M.  Lawing,  Esq.,  Lincolnton,  N.  C. 

Total  Solids  in  solution, 7.98  grs   per  gal. 

Chlorine, 0.50     "        " 

Free  Ammonia, 0.00  parts  in  a  million. 

Albuminoid  Ammonia, ..0.12    "        " 

Carbonic  Acid, .large  amount. 

Lime, 
Magnesia, 

Iron, trace. 

Sulphuric  Acid, " 
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Analysis  No.  503. 

Sent  to  the  St  tion  by  Dr.  P.  D.  Laster,  Moncure,  N.  C. 

Total  Solids  in  solution 26-88  grs.  per  gal. 

Chlorine, 5  4       " 

Carbonic  Acid, 

Sulphuric  Acid, 

Lime, 

Magnesia, 

Alumina, 

Iron, trace. 

Analysis  No.  504. 

Sent  to  the  Station  by  Dr.  P.  D.  Laster,  Moncure,  N.  C. 

Total  Solids  in  solution, 27.02  grs.  per  gal. 

Chlorine, 5.00     " 

Carbonic  Acid, 
Sulphuric  Acid, 
Lime, 
Magnesia, 
Iror,..     trace. 

Analysis  No.  516. 

S3nt  to  the  Staii>n  by  Hon.  W.  L.  Saunders,  Raleigh,  N.  C 

Total  Solids  in  solution, 5.11  grs.  per  gal. 

Tror? 

Alumina, 
Line, 

Magnesia, 
Sulphuric  Acid, 
Carbonic  Acid, 
Chlorine. 

Analysis  No.  519. 

Sent  to  the  Station  by  P.  C.  Horn,  Esq.,  Polkton,  N.  C. 

Total  Solids  in  solution, 10.40  grs,  per  gal. 

Free  Sulphuretted  Hydrogen,  .considerable. 

Iron, " 

Carbonic  Acid, 
Sulphuric  Acid, 
Lime, 
Magnesia, 
Chlorine. 
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Analysis  No.  520. 

bent  to  the  Station  by  Bigger  Powell,  Esq.,  Milton,  N.  C. 

Total  Solids  in  solution,   12.50  grs.  per  gal. 

Carbonic  Acid, considerable. 

Lime,. . . ... " 

Chlorine, 

Iron, , .  .trace. 

Sulphuric  Acid, " 

Magnesia. 

Analysis  No.  521. 

Sent  to  the  Station  by  Dr.  F.  O.  Hawley,  Polkton,  N.  0. 

Total  Solids  in  solution,   ..    .   15.12  grs.  per  gal. 

Carbonic- Acid, large  amount. 

Lime,   " 

Sulphuric  Acid, " 

Magnesia, " 

Iron, considerable. 

Chlorine, 

Analysis  No.  522. 

Sent  to  the  Station  by  Dr.  F.  O.  Hawley,  Polkton,  N.  C. 

Total  Solids  in  solution, 13  72  grs.  per  gal. 

Iron,  large  amount. 

Sulphuric  Acid,   " 

Magnesia, " 

Carbonic  Acid, considerable. 

Lime,. . .  " 

Chlorine, 

Analysis  No.  642. 

Sent  to  the  Station  by  J.  J.  McLendon,  Esq  ,  Ansonville.  N.  C. 

Total  Solids  in  solution, 16.94  grs.  per  gal. 

Oxide  of  Iron, large  amount. 

Lime, considerable. 

Carbonic  Acid,   " 

Sulphuric  Acid, " 

Magnesia, 
Chlorine, 
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Analysis  No.  684. 

Sent  to  the  Station  by  W.  G.  Patterson,  Esq.,  Shelby,    N.  C. 

Total  Solids  in  solution, 3.9    grs.  per  gal. 

Chlorine , 0.3     " 

Free  Ammonia, 0.24  parts  per  million. 

Albuminoid  Ammonia,  .    .  . 0.20     <;  <4 

Iron, large  amount. 

Sulphuric  Acid, considerable. 

Magrtesia, " 

Carbonic  Acid, trace. 

Lime, " 

Analysis  No.  G83. 

Sent  to  the  Station  by  W.  G.  Patterson,  Esq. ,  Shelby,  N.  C. 

Total  Solids  in  solution, 9.1      grs  per  gal. 

Chlorine,    0-3 

Free  Ammonia, .0.016  parts  per  million, 

Albuminoid  Ammonia, 0.21       "  " 

Sulphuretted  Hydrogen, considerable. 

Carbonic  Acid, .      " 

Lime,     .. ,    " 

Sulphuric  Acid, trace. 

Magnesia,   " 

Iron, " 

Analysis  No.  723. 

Sent  to  the  Station  by  L.  L.  Hassell,  Esq.,  Hillsboro.,  N.  C. 

Total  solids  in  solution, 6.4  grs.  per  gal. 

qualitative  examination  shows  the  presence  of 

Iron, considerable. 

Lime, " 

Sulphuric  Acid, 

Magnesia, 

Chlorine, trace. 


8 
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FIELD  EXPERIMENTS. 

The  Board  of  Agriculture  have  wisely  refrained,  hitherto, 
frem  ordering  any  field  tests  to  be  made  at  the  Station,  for 
the  following  reasons : 

1st.  These  experiments  are  very  expensive. 

2d.  They  need  to  be  conducted  through  a  series  of  suc- 
cessive years  to  be  worth  anything. 

3d.  Owing  to  the  extreme  diversity  of  soils  in  this  State, 
most  results  obtained  would  only  benefit  those  farmers  who 
lived  near  Chapel  Hill,  or  had  soils  of  similar  character  to 
ours. 

As  a  means  of  education,  these  model  farms  and  field  ex- 
periments are  useful.  There  should  be  such  a  farm  in  con- 
nection with  the  University — the  Agricultural  College  of 
the  State.  Capt.  J.  R.  Hutch  ins  and  others  have  ably  shown 
the  advantages  to  farmers  and  farmers'  sons  which  such  a 
farm,  connected  with  the  University  would  afford.  When, 
ever  the  Trustees  and  Faculty  see  their  way  clear  to  add  to 
the  University's  attractions  a  practical,  experimental  farm, 
it  will  doubtless  be  a  pleasure  to  the  Board  of  Agriculture 
to  order — as  it  will  be  to  the  officers  of  the  Station  to  give — 
any  analytical  or  practical  aid  or  participation  which  may 
be  acceptable. 
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SOIL  ANLYSES. 

Analyses  of  soils  have  been  made  to  the  number  of  130. 
Most  of  these  were  for  the  Geological  Survey  and  will  be 
published  by  Dr.  Kerr  in  his  forthcoming  Report.  It  is 
absolutely  necessary  that  samples  of  soil  for  analyses  should 
be  drawn  by  an  experienced  person ;  for  even  with  the  best 
care  and  a  most  pains-taking  analysis,  the  results  are  not 
always  sufficiently  representative  to  allow  deductions  and 
calculations  to  be  made  for  a  whole  plantation  or  even  for 
a  whole  field. 


MINERAL,  ORES  AND  MISCELLANEOUS. 

Analysis  No.  442. 

Alum  Mass,  sent  to  the  Station  by  J.  W.  Wilson,  Esq.,  Morganton,  N.  C 

Potash  Alum  (Sulphate  of  Potash  and  Alumina),  .53.32  per  ct. 

Sand  and  insoluble  matter, 15.80        " 

Moisture  and  undetermined  matter, . 30.88        " 

Analysis  No.  479. 
jDolomite,  sent  to  the  Station  by  A.  M.  Powell,  Esq.,  Catawba,  N.  C. 

■Carbonate  of  Lime, ...63.75  per  ct. 

Carbonate  of  Magnesia, 24.70        " 

Soluble  Silica, 0.54 

Insoluble  Silica, "...    ....10.05 

Organic  and   undetermined  Matter   and 

Loss, 0.96 

100.00 

Analysis  No.  488. 

"Copper  Ore,  sent  to  the  Station  by  Steven  Loyd,  Esq ,  Chapel  Hill,  N.  O. 
Copper,... 0.41  per  ct. 

Analysis  No.  680. 

Sample  of  Distillate  from  Turpentine  Still, 

Marked  "  Low  Wines," 

Sent  to  the  Station  for  analysis  by  Dr.  Thos.  F.  Wood,  Secretary  State 

Board  of  Health. 
Contains  Metallic  Copper, 13.16  grs.  per  gal. 

Note. — The  Low  Wines  contain  several  organic  acids,  such  as  Acetic, 
Formic,  Pyroligneous,  &c.  These  acids  have  undoubtedly,  in  the  form  of 
vapor,  acted  upon  the  copper  still  cap.     It  is  highly  poisonous. 

This  substance  had  been  drunk  by  the  negroes  at  the  Still  and  poisoned 
several  of  them. 
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Analysis  No.  469. 

Boiler  Scale,  sent  to  the  Station  by  Messrs.  F.  &  H.  Fries,  Salem  N.  C. 

Moisture, 3.15  per  ct. 

Volatile  and  Organic  Matter, 6.75 

Insoluble  Silica, .,."':', 36.80 

Soluble  Silica, 0.25 

Oxide  of  Iron  and  Alumina, 21.66 

Carbonate  of  Lime, .23.91 

Sulphuric  Acid, . ..  6  67 

Phosphoric  Acid, 0.36 

Magnesia, 0.45 

Chlorine, 0.01 


99.91 


Analysis  No.  471. 

Boiler  Scale,  sent  to  the  Station  by  Messrs.  F.  &  H.  Fries,  Salem,  N.  C. 

Carbonate  of  Lime, 52.59  per  ct. 

Carbonate  of  Magnesia, 13.88      " 

Sulphate  of  Lime, 5.76  " 

Phosphate  of  Lime, 0.50  " 

Carbonate  of  Soda,   4.25  " 

Chloride  of  Sodium,   0.23  " 

Chloride  of  Potassium 0.17  ** 

Insoluble  Silica, 6.16  " 

Soluble  Silica, 0.18  " 

Oxide  of  Iron, ,    1.06  " 

Alumina, 0.44  " 

Organic  and   Volatile  Matter, 11.15  " 

Moisture, 2.30  " 

Undetermined  Matter  and  Loss, 1.33  " 


100.00 
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Analysis  No.  403. 

Bat  Guano  from  Texas,  sent  to  the  Station  by  Gen.  R.  F.  Hoke, 

Raleigh,  N.  C. 

Water  at  212°  F., 11.80  per  ct. 

Sand, 3.25     " 

Total  Phosphoric  Acid, 27.  LO     "    Equiv.  to  Bone  Plios.  59.16  per  ct. 

Soluble  Phosphoric  Acid,....  1.85     "  "  "        "        4.04     " 

Insoluble  Phosphoric  Acid,..  1.64     !*  "  "  3.58      " 

Reverted  "  "    ...23.61     '.'  "  "        "      51.54     " 

Nitrogen,  0.88     "  "      to  Ammonia,      1.07      " 

Potash, 1.21 

Commercial  value  per  ton  (2,000  pounds),  $54.05. 
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COMPOSTING. 

The  constant  demand  for  formulae  and  directions  for  com- 
posting has  induced  the  reprinting  of  those  given  in  1878-79. 
They  have  been  tried  for  three  successive  seasons  and  have 
saved  money  and  given  satisfaction. 

The  following  instructions  have  been  prepared  in  response 
to  a  great  many  requests  for  information  on  the  subject  of 
composts  and  making  home  fertilizers.  There  are  countless 
"'formulas"  offered  to  our  farmers,  and  almost  as  many 
methods  of  preparing  them  for  use.  I  have  no  intention 
of  supplanting  or  deciding  between  them.  Whatever  our 
vie^s  as  a  people,  whatever  the  views  that  agricultural 
chemists  hold  as  to  the  benefit  of  chemical  manures,  no  one 
will  deny  that  it  is  of  the  utmost  importance  in  the  econ- 
omy of  the  farm  to  utilize  all  fertilizing  material  which 
the  farm  can  supply.  To  this  end  these  formulse  have  been 
prepared.  By  following  them  we  can  save  money,  and  "  a 
penny  saved  is  a  penny  earned." 

In  a  State  where  ninety  per  cent,  of  the  population  burn 
wood,  no  one  will  deny  that  the  ashes  should  be  utilized. 
In  a  State  which  raises  as  much  cotton  as  North  Carolina, 
the  money  value  of  the  seed  for  fertilizing  uses  alone  is 
thousands  of  dollars.  We  need  to  increase  year  by  year 
our  home  supplies,  and  can  do  so  readily  by  an  increased 
use  of  our  marls,  muck,  cotton  seed,  stable  manure,  &c,  &c. 

WILL   COMPOSTS    PAY  ? 

This  question  has  often  been  discussed.  The  answer  gen- 
erally depends  entirely  on  the  demands  of  the  soil  and  crop, 
and  the  available  means  of  supplying  those  demands.  If 
we  can  generalize,  we  should  say  that  for  heavy  soils  the 
labor  of  preparing,  shoveling,  turning  and  moving  the 
ingredients  of  a  compost  heap  will  pay  better  than  for  light 
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soils.  The  porous,  sandy  land  generally  allows  nature's 
agencies,  air,  warmth  and  rain,  to  act  upon  fresh  manure, 
applied  without  composting,  quite  rapidly  and  efficaciously, 
while  previous  composting  and  rotting  will  greatly  benefit 
a  manure  intended  for  use  on  heavy  land.  Another  con- 
sideration— where  cotton  seed  is  used — is  the  fact  that  it 
must  be  killed  before  application.  To  do  this  and  not  lose 
ammonia,  no  better  method  than  a  compost,  properly  made 
and  protected,  can  be  found  in  a  State  where  labor  is  so 
cheap  as  with  us. 

So,  after  careful  consideration,  I  am  convinced  that  in 
North  Carolina  at  least,  proper  composting  will  always  pay. 

DIRECTIONS,    AND    FORMULAE    FOR    COMPOSTING. 

Select  for  the  manure  heap  a  level  spot  under  shelter  and 
convenient  to  the  stables.  Remove  enough  earth  to  give  a 
gentle  slope  from  every  side  toward  the  centre.  From  the 
middle,  cut  a  small  ditch  4  inches  wide  and  the  same  deep, 
and  cause  it  to  slope  from  centre  to  one  side  and  empty  into 
a  half  barrel  sunk  into  the  earth.  This  ditch  can  be  cov- 
ered with  a  board^  The  liquids,  so  valuable  as  fertilizers 
and  so  often  wasted,  will  be  caught  in  the  barrel  and  once 
in  a  while  should  be  baled  out  and  sprinkled  over  the  top 
of  the  heap.  Have  at  hand  a  pile  of  dry  earth,  or  better 
still,  a  mixture  of  dry  earth  and  ground  plaster,  and  once  in 
a  while  cover  the  heap  to  the  depth  of  an  inch  or  two.  By 
this  method  there  will  be  a  maximum  saving  of  liquids  and 
gases,  and  the  compost  heap  will  not  be  an  offence  to  the 
nostrils,  even  when  quite  near  the  house. 

The  following  formulae  have  been  prepared,  as  already 
stated,  to  enable  those  who  can  obtain  cotton  seed,  muck  or 
marl,  to  use  them  as  a  basis  in  their  compost,  thereby  saving 
money  and  the  purchase  of  chemicals : 
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Formula  No.  i. 

Stable  manure, :...800    lbs 

Cotton  Seed, 750*   lbs. 

Dissolved  bone,  430    lbs. 

2,000 

To  prepare  this  formula,  spread  a  layer  of  barn-yard  ma- 
nure two  inches  deep  on  the  compost  yard  ;  2d,  a  layer  of 
dissolved  bone  two  inches  thick,  and  3d,  a  layer  of  cotton 
seed  four  inches  thick.  Wet  the  mixture  pretty  thoroughly 
with  chamber  lye,  or  urine  from  the  stables,  but  if  these  are 
not  at  hand,  with  water.  '  Then  begin  again  with  the  stable 
manure  and  repeat  the  layers  and  wetting  as  before,  until 
all  the  material  is  employed.  The  whole  heap  should  then 
be  covered  with  dry  earth  or  plaster.  Fermentation  will  be 
complete  in  from  three  to  seven  weeks  and  the  cotton  seed 
killed.  When  ready  to  use,  the  pile  should  be  turned 
thoroughly  over  and  the  different  layers  mixed  together. 

No  danger  from  "firing"  or  "burning"  need  be  feared  if 
the  heap  is  moist  within,  and  well  covered  to  prevent  too 
rapid  oxidation  by  the  air. 

When  used  for  Cotton  apply  300  pounds  per  acre,  half  in 
the  opening  furrow  and  half  with  the  seed.  On  poor  or  old 
soil  400  or  500  pounds  may  be  used,  150  pounds  with  the 
seed  as  before,  the  remainder  in  the  furrow  or  even  broad- 
cast across  furrows. 

For  Corn  use  nearly  one  pint  to  the  hill,  unless  the  land 
be  in  pretty  good  condition,  when  less  will  suffice. 

On  sandy  pine  lands,  or  old  fields,  which  are  usually  de- 
ficient in  potash,  75  pounds  of  muriate  of  potash  per  acre 
may  be  added.  It  may  be  dissolved  in  the  water  used  for 
wetting  the  compost  heap.  There  are  very  few  lands  upon 
which  an  application  of  potash  will  not  pay.     Where  ashes 


*About  27  bushels. 
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are  plenty  they  may  be  substituted  for  the  muriate  of  pot- 
ash, as  will  be  described  further  on. 

This  formula  will  do  excellently  for  winter  wheat,  400  to 
500  pounds  per  acre.  But  when  used  on  this  crop,  I  prefer 
50  pounds  sulphate  of  potash  dissolved  in  water  and  applied 
as  directed  in  the  case  of  the  muriate  of  potash.  After  a 
backward  season  100  pounds  of  nitrate  of  soda  per  acre, 
broadcast,  in  the  spring,  will  help  the  crop  very  greatly. 

Formula  No.  II. 

Dry  mock,  peat  or  3?ard  scrapings,  600  lbs. 

Cottonseed, 600*  " 

Acid  phosphate, 600  " 

Muriate  of  potash,  100  " 

Sulphate  of  ammonia, 100  " 

2,000 

This  formula  should  be  composted  in  the  same  manner 
as  No.  1,  the  muriate  of  potash  and  sulphate  of  ammonia 
being  dissolved  in  water  and  used  to  wet  the  heap,  and  may 
be  applied  in  the  same  proportions.  For  wheat  and  rye  (or 
oats  300  pounds  per  acre)  it  may  be  harrowed  in  with  the 
grain. 

Formula  No.  III. 

Stable  or  lot  manure, 500  lbs. 

Unburnt  marl, 500     " 

Salt,  200     u 

Dissolved  bones, 500    f' 

Sulphate  of  Potash, 150     " 

Sulphate  of  ammonia,. 150     " 

2,000 

This  formula  may  be  prepared  by  composting  in  layers,, 
as. in  No.  1,  or  mix  the  marl  and  salt  together  thoroughly, 


*  About  22  pushels. 
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and  apply  the  mixture  as  a  covering  to  the  compost  of  cot- 
ton seed,  stable  manure  and  dissolved  bone,  then  sprinkle 
with  the  solution  of  sulphate  of  ammonia,  and  turn  the 
whole  over  once  in  two  weeks  till  fermented.  The  same 
rules  of  application  given  for  Nos.  1  and  2  may  be  observed 
with  No.  3. 

Formula  Xo.  IV— for  tobacco. 

Stable  manure,  mould,  &c,  1,000  lbs. 

Sulphate  of  potash, 300    " 

"  ammonia,  100    " 

"  magnesia,  100    " 

Dissolved  bone, , 400    " 

Land  plaster, 100    " 

2,000 

Many  requests  have  been  received  from  farmers  in  the 
northern  counties  for  fomulse  for  tobacco,  &c,  without  the 
use  of  marl  or  cotton  seed  as  a  basis.  This  formula  may  be 
composted  in  the  same  manner  as  described  for  formula 
No.  1. 

Where  chemicals  are  not  to  be  obtained,  good  stable  ma- 
nure or  a  high  grade  commercial  fertilizer  may  be  used, 
with  a  plentiful  addition  of  hard-wood  ashes. 

In  regard  to  the  amount  to  be  used  per  acre,  no  general 
rule  can  be  given — it  should  vary  with  the  condition  of  the 
soil,  from  400  to  500  pounds  or  even  more  per  acre. 

It  is  understood  that  only  "  high  grade  "  chemicals  are 
intended  to  be  used.  Often  a  formula  may  be  blamed  for 
poor  results  which  are  due  to  poor  chemical  ingredients. 
The  Station  is  always  ready  to  test  these  chemicals  free  of 
charge.     (See  "  Chemicals.") 

The  formula  for  Tobacco  (No.  iv)  has  met  with  marked 
success,  as  the  following  letter  (a  type  of  many  received)  will 
show  : 
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Mix/ton,  N".  C,  March  3,  1880. 

Ds    Ledoux  : 

Dear  Sir —  *  *  *  *  The  great  mass  of  our  people  have  the  greatest 
faith  in  the  Station — a  faith  brought  about  by  practical  test  of  various 
formulas,  &c,  promulgated.  I  cannot  speak  practically  of  any  formula, 
except  the  one  for  tobacco;  it  is  splendid,  and  many  of  our  largest  farmers 
are  using  it  extensively.  I  have  not  heard  of  a  man  who  has  used  it  but 
says  it  is  the  best  fertilizer  he  has  tried.  Some  of  us  have  been  afraid  it 
might  keep  tobacco  growing  too  long  on  rich  land  for  it  to  yellow  suf- 
ficiently bofore  cutting  it,  but  it  yellowed  last  year  beautifully,  and  in 
good  time.  J.  B.  S. 


CORRESPONDENCE. 

The  following  letters  contain  matter  of  general  interest 
to  our  farmers : 

Pittsboro,  N.  C.  Sept.  13,  1879. 
Dr.  A.  R.  Ledoux: 

My  Dear  Sir — I  am  greatly  obliged  to  you  for  the  "  Report  of  the  Agri- 
cultural Experiment  Station."  It  is  both  interesting  and  valuable,  and  I 
heartily  commend  the  ability  and  skill  which  you  have  exhibited  in  your 
most  laborious  position.  The  Station  is  doing  a  great  good,  and  I  consider 
it  even  more  than  the  right  arm  of  the  Agricultural  Department. 

Allow  me  to  trouble  you  with  a  question  that  has  perplexed  me  no  little. 
In  soiling  my  stock  with  clover  in  the  Spring,  I  find  that  they  eat  it  with 
great  avidity  and  thrive  on  it  at  first,  but  later  in  the  season  it  salivate*  my 
horses  badly  and  I  have  to  stop  giving  it  to  them.  Now  what  is  it  in  the 
later  growth  of  the  clover  that  produces  this  extraordinary  flow  of  saliva  ? 
Is  clover  in  this  state  hurtful  to  cattle?  If  not,  why  not?  Cut  and  cured 
does  it  lose  its  poisonous  quality?  Anything  on  this  subject  with  regard 
to  nature,  cause,  effect,  cure  and  preventive  would  be  most  gladly  re- 
ceived by,  Sir, 

Yours,  most  respectfully,  A.  H.  M. 


Hon.  A.  H.  M.: 

Dear  Sir—Your  letter  containing  the  very  kind  words  about  my  Annual 
Report  was  duly  received. 

I  have  not  replied  to  your  questions  before,  because  I  wished  to  consult 
ail  available  authorities  before  expressing  an  opinion  upon  the  subject  of 
your  letter.  I  have  never  investigated  the  salivation  trouble,  but  I  learn 
that  the  matter  has  been  looked  into  and  the  following  facts  ascertained: 
The  trouble  is  caused  by  acrid  weeds,  principal  among  them  being  Lobelia 
which  infect  clover  fields,  and  are  eaten  with  the  clover.  It  is  very  rare  to 
find  a  clover  field  free  from  Lobelia.  The  reason  that  the  first  crop  does 
not  salivate  is  because  the  weeds  do  not  mature  till  about  the  time  of  the 
second  cutting.  This  trouble  is  not  confined  to  North  Carolina,  but  has 
been  experienced  in  a  greater  or  less  degree  wherever  clover  has  been  raised 
in  this  country.  When  cut  and  well  cured  the  weeds  lose  their  power  to 
salivate — almost,  if  not  entirely. 
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Salivation  has  not  been  known  to  produce  permanent  injury,  so  far  as  I 
can  ascertain.  Dr.  George  Thurber,  of  New  York  City,  recommends  as  a 
cure,  that  the  animals  be  removed  from  the  pasture  and  fed  with  dry  wheat 
middlings  with  a  little  salt  and  dry  bay. 

I  am  sorry  to  have  kept  your  letter  so  long,  but  trust  that  the  information, 
if  it  does  not  help  you,  will  at  least  be  satisfactory  as  it  explains  the 
trouble.  Yours,  truly, 

A.  R.  Ledoux. 


Charlotte,  N.  C,  Oct.  7,  1879. 
Prof.  Ledoux  : 

Dear  Sir  —I  beg  to  ask  the  following  questions  which  you  can  answer  at 
your  convenience.  What  is  the  best  time  for  turning  in  green  crops — 
while  full  of  sap  or  after  maturity  ?  I  always  supposed  the  former  until 
lately  I  have  seen  the  latter  urged.  Are  coal  ashes  of  any  real  value  as  a 
fertilizer?  If  so,  for  what  purpose?  Especially,  would  they  do  for  grape 
vines,  fruit  trees  or  gardens  ? 

Truly  yours, 

R.  B.  C. 


R.  B.  C,  Esq.: 

Bear  Sir — The  reason  that  there  is  such  a  difference  of  opinion  as  to  the 
proper  time  for  plowing  under  green  crops  is  owing  to  the  diversity  of 
soils.  Leaving  soils  out  of  the  question,  and  considering  plants  alone,  our 
object  should  he  to  turn  them  under  when  they  have  absorbed  from  earth 
and  air  the  maximum  amount  of  plant  food,  and  before  they  are  so  dried 
up  that  their  decomposition  will  be  slow.  This  proper  time,  in  my  opin- 
ion, is  just  before  the  pods  (of  peas,  for  example,)  begin  to  ripen.  Upon 
light  soils  through  which  the  air  has  ready  passage,  even  dry  crops  will  be 
readily  oxidized  and  decomposed,  but  upon  heavy  clay  soilb,  plants  in  the 
very  best  condition  decompose  but  slowly  when  turned  under.  I  should 
therefore  say,  turn  the  crops  under  about  the  time  of  maturity  upon  light 
soils,  but  green  upon  heavy  soils. 

Coal  ashes  are  useful  as  an  application  under  vines  and  fruit  trees.  They 
have  not  much  fertilizing  powers  in  themselves,  but  are  useful  since  their 
action  is  to  liberate  and  render  available  certain  of  the  mineral  and  valua- 
ble ingredients  of  a  soil. 

Yours  truly, 

A.  R.   Ledoux. 
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Greensboro,  N.  C,  Oct.  3,  1879. 

Dear  Sir— I  herewith  send  by  this  mail  some  insects  which  have  attacked 
my  crop  of  ruta-bagas.  I  first  noticed  a  few  plants  attacked  a  week  ago, 
and  now  the  pest  is  spreading  rapidly.     Can  you  suggest  a  remedy  ? 

Yours  respectfully, 

C.  P.  M. 


C.  P.  M.,  Esq., 

Dear  Sir— I  have  received  the  insects  which  you  sent  by  mail,  and  find 
that  in  the  box  there  are  three  varieties. 

I  presume  that  the  one  which  is  doing  the  injury  to  your  ruta-bagas  is 
the  small  green  insect  which  is  most  numerous.  It  is  a  species  of  the  class 
Aphklw,  which  are  commonly  known  as  "  plant  lice."  There  are  about 
thirty  varieties  of  Aphidce,  rnxmed  according  to  the  plants  upon  which 
they  usually  live  ;  for  example,  Aphis  avenm,  or  "Grain  Plant  Louse," 
Aphis  brassica  or  Cabbage  Louse. 

During  some  seasons  they  are  very  injurious  ;  during  others,  although 
present  in  large  numbers,  they  do  no  serious  harm.  A  variety  of  remedies 
have  been  used  with  success,  prominent  among  which  is  the  following  : 
Half  ounce  of  solid  carbonate  of  ammonia,  dissolved  in  a  quart  of  water 
and  applied  to  the  plants  either  with  a  syringe  or  watering-pot.  Whale 
oil  soap-suds  alone,  or  soap-suds  mixed  with  tobacco-water,  can  be  applied 
with  effect  in  the  same  manner  as  the  ammonia  solution,  only  in  the  latter 
case  the  tobacco-water  and  soap-suds  must  be  washed  off  with  pure  water 
before  it  dries  upon  plants  whose  leaves  are  used  for  food,  such  as  cab- 
bage, lettuce,  &c.  Yours  truly, 

A.  R.  Ledotjx. 


Saunders'  Store,  N.  C,  April  18,  1879. 
Dr.  A.  R.  Ledotjx  : 

My  Dear  Sir — I  send  you  by  to-day's  mail  a  sample  of  marsh  peat  or 
muck  which  I  am  using  in  composting  shad  fish  in  proportion  of  5  to  1.  I 
am  anxious  to  obtain  an  analysis  of  the  peat  or  muck,  and  also  its  manurial 
value.  I  am  a  farmer,  and  desire  to  enrich  my  land  as  cheaply  and  expe- 
ditiously as  I  can.  Should  the  fish  be  poor  or  fat  ?  I  am  using  land 
plaster  as  a  setter  of  the  ammonia.     Please  do  me  the  kindness  to  write 
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me  in  full.     I  am  willing  to  pay  for  the  analysis  in  case  the  State  Geolo- 
gist does  not  give  his  permission,  which  I  am  in  hopes  he  will. 

With  high  regard, 

I  am  your  friend  and  servant, 

J.  W.  S.,M.  D. 


J.  W.  S.,  M.  D.  : 

Dear  Sir — Your  letter  of  the  18th,  together  with  the  sample  of  muck,  is 
received.  Owing  to  the  fertilizer  analyses  now  on  hand,  and  which,  by 
order  of  the  Board  of  Agriculture,  take  precedence  over  other  work,  I 
cannot  analyze  it  for  you  before  June.  I  send,  however,  a  copy  of  an 
analysis  of  a  similar  peat,  made  for  the  State  Geologist  : 

Silica,  insoluble, 37.47  per  cent. 

Silica,  soluble, 9.95  " 

Alumina, ...  3.43  " 

Oxide  of  Iron, 0.55  " 

Lime, 0  45  " 

Magnesia, 0.58  M 

Potash, 0.09  " 

Phosphoric  Acid, 0.22  " 

Organic  Matter, 41.90  " 

You  will  find,  I  think,  that  in  composting  fish  with  muck,  unless  you 
add  lime  and  potash  salts,  there  will  be  a  tendency  in  your  cotton  to  run 
to  weeds,  and  in  other  crops  to  produce  large  plants  at  the  expense  of  the 
quality  and  quantity  of  yield  in  grain,  &c 

I  would  advise  you  to  use  muriate  of  potash  and  land  plaster  in  ad- 
dition. Yours  truly, 

A.  R.  Ledotjx. 

P.  S. — Lean  fish  contain  more  fertilizing  ingredients  than  fat,  pourid  for 
pound. 


Magnolia,  N.  C .,  April  23,  1879. 
Prof.  A.  R.  Ledoux  : 

Pear  Sir — I  send  you  by  mail  some  specimens  of  a  reptile  that  is  playing 
havoc  with  the  gardens  in  this  section.  They  work  only  during  the  night; 
generally  simply  cutting  the  plant  down  and  then  going  into  the  ground  a 
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quarter  or  half  an  inch,  where  they  may  be  found  if  sought  for  early  next 
morning.  They  cut  more  plants  during  cold  nights  than  warm  ones. 
Could  you  inform  me  of  any  plan  to  stop  their  ravages  or  prevent  their 
propagation  ? 

In  Eastern  North  Carolina  our  gardens  are  troubled  with  the  "big  root," 
(not  yet  appeared  this  year.)  The  cabbages  and  collards  wilt  in  the  heat 
of  the  sun,  and  soon  die.  On  pulling  it  up,  the  root,  just  below  the  ground, 
is  found  to  be  enlarged  or  very  pithy.  This  condition  is  attributed  by 
some  to  the  soil,  by  others  to  defective  seed.  We  would  be  pleased  to  have 
any  information  upon  the  subject  you  can  give,  aud  will  send  you  speci- 
mens in  June  if  desired. 

I  have  a  desire  to  study  Natural  History,  and  to  this  end  would  gather 
specimens  of  birds,  small  animals,  reptiles,  &c,  but  do  not  know  how  to- 
mount  them.  Could  you  give  me  any  information  on  the  subject,  or  re- 
fer me  to  works  treating  on  it.  Respectfully, 

J.D.  R. 


J.  D.  R.,  Esq.: 

Dear  Sir — The  specimens  you  sent  were  the  common  cut  worm,  Agrosti^ 
inermis.  It  has  been  a  problem  with  the  farmers  of  all  sections  to  know 
how  best  to  prevent  the  ravages  of  this  most  injurious  insect.  The  only 
reliable  method  of  destroying  it  is  by  digging  about  the  plant  ;  and  one 
worm  killed  in  this  way  means  a  saving  of  many  hundreds  in  the  future. 
Applications  of  blue-stone  to  the  seed,  and  stimulating  applications  to  the 
plant  are  sometimes  of  use  to  protect  the  seed  or  to  hurry  the  plant  in  its 
growth  to  a  point  where  the  worm  cannot  injure  it.  Cabbage  plants  and 
collards  are  often  protected  by  wrapping  them,  for  an  inch  or  two  above 
and  below  where  the  worm  cuts  them,  with  paper  or  walnut  leaves,  when 
setting  out. 

In  Pennsylvania  this  worm  is  more  troublesome  than  in  almost  any  other 
State  ;  and  a  prominent  gentleman  writes  that  the  only  remedy  he  has 
found  is  "to  order  his  hands  to  sharpen  their  finger  ends  and  dig  over  the 
whole  patch  of  cabbage  or  even  corn  for  two  or  three  inches  in  depth  im- 
mediately around  the  plant,  once  or  twice  a  week  until  danger  is  past." 
"  Big-root  "  in  cabbage  is  frequently  cured  by  a  timely  application  of  pot- 
ash salts  or  hard-wood  ashes.  The  following  book  will  give  you  all  the 
information  you  desire  :  "The  Taxidermist's  Manuel,"  by  E.  H.  Sylvester, 
Middleboro,  Mass. 

Artificial  eyes,  of  all  kinds,  can  be  had  of  C.  F.  A.  Hinrich's,  New 
York  City.  Yours  truly, 

A.  R,  Ledoux. 
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Lumbbrton,  N.  C. ,  Nov.  4,  1879. 
Dr.  A.  R.  Ledojx: 

Dear  Sir—Will  you  be  kind  enough  to  inform  me  what  chemicals,  in 
what  amount,  and  at  what  cost  per  acre,  will  be  required  to  renovate  a 
piece  of  land  consisting  of  ordinary  gray  soil,  with  clay  sub-soil,  which 
has  been  in  cultivation  about  fifty  years.  There  is  comparatively  no  veg- 
etable matter  on  the  land,  which  is  caused  by  such  a  heavy  application  of 
marl  having  been  put  on  the  land  about  twenty  years  ago  as  to  destroy  all 
vegetation.  Portions  of  it  are  entirely  bare,  while  on  the  rest  corn  can  be 
made  at  the  rate  of  two  or  three  bushels  per  acre  only.  In  wet  weather, 
;notwithstanding  that  the  land  is  high  and  well  drained,  it  seems  to  be  com., 
-pletely  rotten,  while  in  dry  weather  a  crust  forms  on  the  soil  about  a 
quarter  of  an  inch  thick.  Any  crop  planted  on  it  soon  f reaches  and  por- 
tions of  it  fall  down.  The  Ian  I  is  covered  with  shells  in  all  stages  of  de- 
cay. The  marl  is  of  the  same  character  as  No.  21  in  Prof.  Kerr's  Report. 
i&ee  Geology  of  1ST.  C,  Vol.  1,  page  195.) 

From  your  Report,  I  see  that  you  recommend  ploughing  under  green 
crops;  but  what  I  need  is  something  to  make  the  land  produce  something 
which  can  be  ploughed  in  I  have  a  small  quantity  of  muck  covered  with 
winter  grass  that  could  be  used,  but  I  fear  the  quantity  is  too  small  to  do 
any  good.  I  would  send  you  a  sample  of  the  land  but  it  is  so  completely 
intermingled  with  marl  that  it  would  be  of  no  service  to  you. 

If  you  can  suggest  any  remedy  and  can  also  tell  me  about  what  quantity 

of  the  muck   per   acre   will   be   necessary  to   improve  the  land,  you  will 

greatly  oblige  me. 

Respectfully, 

A.  R. 


A.  R.,  Esq.  ; 

Dear  Sir — From  the  analysis  given  by  Prof.  Kerr,  it  is  evident  that 
owing  to  the  heavy  application  of  marl,  of  the  character  described,  your 
land  has  received  an  excess  of  alkaline  matter,  also  considerable  Potash 
and  Phosphoric  Acid,  while  it  is  deficient  in  organic  matter.  In  order  to 
bring  it  under  cultivation  again,  you  must  have  organic  matter  in  some 
form.  ''Chemicals"  would  hardly  produce  the  effect  j^ou  desire.  Fish 
Guano  in  some  shape  would  be  the  best  fertilizer  you  could  use.  My  ad- 
vice would  be  to  write  to  the  manufacturers,  whose  names  and  brands  I 
will  place  below,  and  obtain  from  one  of  them  sufficient  fertilizer  to  grow 
some  green  crop — whichever  does  best  in  your  section — and  plow  the  lat- 
ter in  as  you  suggest.  The  green  crop  will  best  effect  the  end  you  desire. 
*    *    *    *  Yours   truly, 

A.  R.  Ledoux. 
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Rocky  Point,  N.  C,  Nov.  3,  1879. 
Dr.  A.  R.  Ledoux: 

Dear  Sir — Our  farmers  here  are  extensively  engaged  in  the^cultivation 
of  the  pea-nut  as  a  salable  and  profitable  crop,  but  are  often  puzzled  to 
know,  except  from  long  experience,  its  wants,  the  kind  of  soil  best  suited 
to  its  production,  &c,  &c.  It  may  be  well  that  you  should  be  heard  from 
in  regard  to  this  crop  so  extensively  raised  in  our  State. 

Yours  truly,  S.   8.  S. 


Dr.  S.  S.  S  : 

Dear  Sir — In  regard  to  the  pea-nut,  (arachis  hypogaea,)  I  have  not  much 
practical  knowledge.  Any  thing  which  I  might  tell  you  would  be  based 
upon  merely  theoretical  and  chemical  considerations.  One  of  my  assist. 
ants,  Mr.  A.  D.  Mickle,  has  had  an  extensive  acquaintance  with  this  plant, 
being  familiar  with  the  methods  employed  in  its  cultivation  in  Middle  Ten- 
nessee. From  him  I  learn  many  facts  which  I  shall  state  and  hope  you 
will  find  them  of  value. 

First,  as  you  are  aware,  the  plant  goes  under  a  variety  of  names — pea- 
nut, ground-pea,  ground-nut,  pinder,  &c.  It  is  an  herbaceous  plant  be- 
longing to  the  pulse  family  of  the  natural  order  Leguminosse,  an  annual, 
and  trailing  in  its  habits.  It  came  to  this  country  in  all  probability  from 
Africa,  though  it  is  supposed  to  have  originated  in  South  America.  To 
those,  not  familiar  with  it,  it  is  an  interesting  plant,  since  it  is  one  of  the 
small  number  which  ripen  their  seed  underground.  The  vines  are  eaten 
with  avidity  by  nearly  all  stock.  The  cut  contains  a  rich  and  agreeable 
oil,  which  is  expressed  for  table  use  and  which  is  said  to  render  it  valuable 
for  feeding  purposes,  especially  for  hogs. 

The  pea-nut  produces  best  in  light  sandy,  or  even  gravelly  soils,  and 
prefers  a  good  clay  sub-soil.  Being  possessed  of  a  very  long  tap-root, 
like  clover,  it  is  enabled  to  derive  nourishment  from  the  sub-soil,  penetrat- 
ing the  latter  often  to  a  considerable  depth. 

The  soil  should  be  well  broken  up  and  as  mellow  as  possible,  so  that 
planting  may  take  place  as  soon  as  the  heavy  winter  frosts  are  no  longer  to 
be  feared.  The  pea  for  planting  should  always  be  shelled,  as  they  produce 
much  better  when  shelled  before  planting.  Some  farmers  place  as  many 
as  four  in  a  hill  and  cover  them  from  two  to  three  inches  deep.  The  hills 
should  be  about  two  feet  apart  in  rows  about  three  feet  and  six  inches 
from  each  other.  It  is  best,  in  localities  which  suffer  from  drought,  to  plant 
on  a  level  instead  of  in  ridges.  The  sooner  they  can  get  started  with 
safety  in  the  Spring,  the  better  the  crop. 
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When  they  come  up,  they  should  be  thinned  to  two  in  a  hill,  transplant- 
ing where  vacancies  occur.  The  only  cultivation  which  is  given  them  in 
Tennessee,  is  to  keep  clear  from  weeds  and  the  ground  mellow. 

They  should  be  hilled  up  slightly  when  laid  by.  They  produce  from 
twenty-five  to  seventy-five  bushels  per  acre,  according  to  soil,  cultivation 
and  season. 

Yours  truly, 

A.  R.  Ledotjx. 


Smith  Grove,  N.  0.,  Nov.  3,  1879. 


A.  R.  Ledoux  : 


Bear  Sir — I  would  be  pleased  to  hear  from  the  Station  the  relative  value 
of  the  pumpkin,  compared  with  corn  and  oats,  as  food  for  horses,  cattle 
and  hogs  ;  also  the  best  plan  to  secure  a  large  yield  of  them. 

There  is  an  unusually  large  crop  of  pumpkins  in  Davie  county  this 
year.  Respectfully, 

W.  K.  G. 


W.  K.  G.,  Esq.: 

Bear  Sir — The  following  are  the  analyses  of  the  pumpkin,  corn  and 

oats  : 
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From  these  figures  you  will  see  that  the  pumpkin  contains  between  six 
and  seven  times  as  much  water  as  either  of  the  other  feeding  stuffs,  and 
hence  its  plant  food  is  in  a  state  of  much  greater  dilution.  If  all  three 
substances  were  perfectly  dry,  they  would  contain  as  follows  : 
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From  the  two  tables  you  will  readily  see  how  very  much  more  valuable 
corn  and  oats  are  as  feeding  stuffs  than  the  pumpkin,  even  if  the  latter 
should  be  freed  from  its  enormous  percentage  of.  water.  The  pumpkin  is 
a  cheaply  raised  crop,  and  excellent  in  its  milk-producing  qualities,  but  as 
a  fat  producing  material  it  is  very  low  in  the  scale. 

Yours  sincerely, 

A.  R.  Ledoux. 


Pine  Level,  N.  C,  Nov.  13,  1879. 
Dr.  A.  R.  Ledoux  : 

Dear  Sir — I  intend  to  use  on  my  wheat  land  the  following  per  acre 
200  lbs.  10  per  cent.  Peruvian  Guano. 
200  "     Raw  Bone. 

200  "    Lowgrade  Kainit,  27  per  cent,  potash. 
Will  this  be  too  much  potash  per  acre  ? 

I  notice  you  say  that  Charleston  phosphate  can  be  bought  at  $17  per  ton. 
Has  this  been  treated  with  acid  ?  Yours,  &c, 

T.  T.  O. 
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T.  T.  O.,  Esq.: 

Dear  Sir — I  am  glad  to  find  in  North  Carolina  an  advocate  of  intensive 
manuring.  The  mixture  of  Peruvian  guano,  bone  and  Kainit  is  an  excel- 
lent application  for  wheat.  If  for  winter  wheat,  I  would  advise  that  you 
apply  400  lbs.  of  the  same,  mixed  with  earth  to  dilute  it,  this  fall,  and  the 
balance  as  a  top  dressing  next  spring. 

In  mentioning  Charleston  phosphate  at  $17  per  ton,  I  referred  to  ground, 
undissolved  rock  not  treated  with  acid. 

Yours  truly, 

A.  R.  Ledotjx. 


Harrell's  Store,  N.  C,  Jan.  9,  1880. 
Dr.  A.  R.  Ledotjx  : 

Dear  Sir — How  will  it  do  to  mix  marl  with  acid  phosphate  and  stable 
manure?  For  three  years  1  have  been  mixing  cotton  seed  and  stable  man- 
ure with  the  acid  phosphate  and  find  it  very  good.  I  use  fifty  bushels 
each  of  cotton  seed  and  stable  manure  to  one  ton  of  acid  phosphate,  which 
makes  nearly  three  tons  of  fertilizer. 

What  is  the  best  fertilizer  for  rice  ?    Please  let  me  hear  from  you  soon. 

Yours  truly, 

J.  N.  F, 


J.  N.  F. ; 

Dear  Sir — It  will  not  do  to  mix  marl  directly  with  acid  phosphates.  The 
marl  will  render  the  phosphoric  acid  insoluble. 

Marl  contains  no  ammonia.  Cotton  seed  are  principally  valuable,  agri- 
culturally, for  the  ammonia  which  they  contain.  Marl  can  not,  therefore, 
take  the  place  of  cotton  seed  in  a  formula. 

Your  mixture  of  stable  manure,  cotton  seed  and  acid  phosphate  is  very 
good.     It  ought  to  give  continued  satisfaction. 

For  upland  rice  any  good  commercial  fertilizer  which  gives  satisfaction 
on  grain  can  be  used  to  advantage. 

Yours  truly, 

A.  R.  Ledotjx. 
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Fayetteville,  N.  C,  Jan.  8,  1880. 
Dr.  A.  R.  Ledoux  : 

Dear  Sir — Can  you  furnish  us  with  a  formula  for  a  good,  cheap  fertil- 
izer, which  we  can  sell  to  the  farmers  for  $9  cash,  or  $11  on  time?  Also 
please  give  us  the  name  of  some  good,  reliable  house  in  New  York,  which 
will  sell  us  the  chemicals,  and  we  will  send  you  samples  for  analysis. 

Yours  truly, 

M.  &  N. 


Messrs.  M.  &  N. : 

Gentlemen—In  response  to  your  favor  of  Jan.  8th,  I  would  say  that  it  is 
impossible  to  furnish  you  with  a  formula  that  will  be  satisfactory  to  the 
farmers,  and  that  you  can  sell  at  $11  per  ton.  Good  things  cost  good 
prices.  The  majority  of  the  cheap  formulas  contain  low  grade  and  often 
adulterated  chemicals.  For  example,  I  have  examined  three  samples  of 
nitrate  of  soda,  sold  for  the  purpose  mentioned,  and  which  contained,  re- 
spectively, 85,  28  and  36  per  cent,  of  salt  as  an  adulteration. 

If  you  wish  to  build  up  a  business  which  will  last  and  grow,  I  advise 
taking  a  good  formula.  Call  the  attention  of  purchasers  to  the  fact  that 
the  cost  to  them  depends,  not  upon  what  they  pay  you,  but  upon  the 
amount  which  they  apply  per  acre.  For  example,  if  a  ton  cost  them  $10, 
and  to  get  sufficient  plant  food  they  must  apply  400  pounds  per  acre,  they 
are  no  better  off  than  if  a  ton  cost  $20  and  they  were  obliged  to  apply 
only  200  pounds  per  acre.     *    *    * 

A.  R.  Ledoux. 


Swift  Creek,  N.  C,  Oct.  6th,  1879. 
Dr.  A.  R.  Ledoux  : 

Dear  Sir — 1  send  to  you  a  bug  that  is  called  in  this  part  of  the  country 
the  "  cakling  bug,"  which  destroys  corn  as  soon  as  it  comes  up.  My  crop 
was  almost  destroyed  by  this  insect  last  summer  a  year  ago.  Will  you 
please  give  me  a  remedy  to  stop  its  ravages  ?  The  insect  begins  its  work 
early  in  the  Spring  and  may  be  found  on  the  ground  around  the  plant. 

Yours  very  respectfully,  E.  W. 
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E.  W.,  Esq.: 

Bear  Sir — The  insect  which  you  sent  is  known  by  the  scientific  name  of 
Baridius  trinotatus.  It  not  only  attacks  corn  but  Irish  potatoes,  and  in 
some  localities,  in  Pennsylvania  especially,  has  done  very  serious  injury  to 
these  crops.  I  think  that  the  safest  remed3r  would  be  to  sprinkle  the  young 
shoots  and  the  ground  near  them  with  a  mixture  of  soap-suds  and  tobacco 
water.  If  this  is  done  in  dry  weather  the  mixture  will  dry  upon  the  plants 
and  probably  keep  the  bugs  from  touching  them— at  least  for  a  long  time. 
A  barrel  upon  two  wheels  with  a  spout  like  a  watering-pot,  could  be  used 
to  sprinkle  a  large  field  without  much  trouble.  The  solution  must  not  be 
too  strong  or  it  will  injure  the  young  plants. 

Yours  truly, 

A.  R.  Ledoux. 


Whitaker's,  JST.  C,  May  20,  1879. 
Dr.  A.  R  Ledotjx  : 

Bear  Sir — Noticing  your  communication  in  8th  of  May  number  of  Far- 
mer and  Mechanic  in  regard  to  the  cost  of  machinery  requisite  for  the 
manufacturing  of  cake  and  oil  out  of  cotton  seed,  I  would  tender  you  my 
individual  thanks  for  same,  and  would  be  under  additional  obligations  if 
you  would  write  me  if  the  '  cake  '  or  '  meal '  treated  with  acid  or  any  of 
the  other  chemical  ingredients  necessary  for  a  good  fertilizer,  would  not 
make  a  good  guano  and  cheaper  than  some  of  those  we  are  buying?  This 
is  a  matter  I  have  had  under  consideration  for  some  time,  and  have  had 
some  correspondence  with  Col.  Polk  and  others  in  regard  to  it.  Any  as- 
sistance you  can  render  me  will  be  fully  appreciated.  Will  the  fertilizing 
properties  of  the  cotton  be  deteriorated  by  the  extracting  of  the  oil?  Will 
you  do  me  the  great  favor  to  give  this  attention  at  your  convenience,  and 
oblige  yours  truly. 

J.  M.  M. 


J.  M.  M.,  Esq.: 

Bear  Sir — Cotton  seed  meal  is  a  very  valuable  fertilizer.     It  contains  on 
an  average  the  following  valuable  ingredients  : 

Ammonia, 4.56  per  cent. 

Potash, 112 

Phosphoric  Acid, 1.21         " 
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Cotton  Seed  Cake  contains  : 

Ammonia, 7.89  per  cent. 

Potash, 3.12 

Phosphoric  Acid, 7.00 

There  are  no  direct  fertilizing  ingredients  in  the  oil;  hence  extracting 
the  oil  improves  the  cotton  seed  as  a  fertilizer.  If  all  the  oil  could  be  ex- 
tracted from  the  decorticated  seed,  as  is  done  by  Adamson's  process,  the 
cake  would  have  8.50  per  cent,  of  ammonia.  It  could  therefore  make  an 
excellent  ingredient  in  commercial  manures.  Treating  with  Sulphuric 
Acid  would  hardly  pay  unless  the  seed  had  begun  to  decompose  prema- 
turely, in  which  case  it  would  arrest  decomposition  and  prevent  the  escape 
of  ammonia.  To  make  a  fertilizer  which  would  pay  to  bag  and  sell,  you 
would  have  to  add  to  the  seed  some  very  high  grade  concentrated  Acid 
Phosphate — say  100  pounds  of  Phosphate  to  200  pounds  of  meal. 
Yours  truly, 

A.  R.  Ledotjx. 
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FISH  OFFAL  AND  FAT-BACKS— (MENHADEN.) 


Nowhere  in  our  country  are  the  fishing  interests  of  greater 
magnitude  than  in  North  Carolina.  It  reads  like  fiction 
but  it  is  a  fact  that  at  a  single  haul  of  a  single  seine  in  Dr.  Wm. 
Capehart's  fishery,  more  than  250,000  fish  have  been  caught, 
the  single  seine  stretching  in  unbroken  length  over  one  and 
a  half  miles,  and  being  operated  by  steam. 

There  are  immense  numbers  obtained  in  every  haul  which 
are  commercially  valueless.  These  "refuse  fish,"  and  the 
entrails,  cuttings  and  cleanings  of  those  which  are  salted 
down,  make  a  valuable  fertilizing  material,  which  is  more 
or  less  used  in  the  vicinity  of  the  fisheries,  but  would  need 
drying  and  other  manipulations  to  render  it  transportable 
to  any  great  distance. 

Dr.  Capehart  estimates  that  this  waste  or  "offal"  on  the 
Albemarle  alone,  which  is  utilized  as  a  fertilizer,  amounts  to 
nearly  two  thousand  five  hundred  tons  per  annum.  When  we 
add  to  these  figures  the  refuse  from  the  Pamlico  Sound  we 
see  a  great  aggregate  of  fertilizing  material  which  would  be 
of  immense  value  were  it  properly  prepared. 

A  sample  of  this  herring  offal  as  reported  last  year  gave 
the  following  analysis: 

Analysis  No.  10?.— Dry  Herring  Refuse. 

Nitrogen, 9.88  per  ct.  Equivalent  to  Ammonia, 11.95  per  ct. 

Phosphoric  Acid,  8.90      "  "  "  Bone  Phosphate,  19.42 

This  unexpectedly  high  result,  as  reported  in  1879,  led 
me  to  investigate  somewhat  into  the  advisability  of  urging 
the  establishment  of  a  factory  on   our  waters  for  utilizing 
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the  refuse  from  the  fisheries  and  preparing  the  fat-backs  or 
menhaden,  for  fertilizing  purposes.  As  a  result  a  number  of 
manufacturers  have  been  furnished  with  the  information 
contained  in  the  following  letters,  and  some  of  them  are 
considering  seriously  the  erection  of  works  on  Roanoke 
Island.  These  letters  are  taken  from  Reports  to  the  U.  S. 
Fish  Commission  and  to  the  Station.  I  have  considered 
them  of  sufficient  importance  to  warrant  their  collection. 

According  to  Messrs.  Jennett  and  Simpson,  the  fat-back 
is  by  far  the  most  numerous  species  on  the  coast  of  North 
Carolina.     Mr.  Simpson  writes: 

"  Heretofore  the  fat-back  has  been  only  about  one-third 
more  abundant  than  any  other  species,  but  I  have  seen 
twice  as  many  during  the  fishery  season  of  1873  as  I  ever 
saw  of  any  other  species  on  our  coast.  They  are  on  the  in- 
crease, and  not  even  their  wholesale  destruction  by  the  blue 
fish  seems  to  affect  their  abundance/' 

"  At  Beaufort,"  writes  Mr.  A.  C.  Davis,  "  the  menhaden 
are  more  abundant  than  any  other  species,  and  are  increas- 
ing; and  so  it  is  at  Body's  Island,  North  Carolina,  where 
50,000  barrels  were  taken  in  1868,  the  fishery  having  since 
been  discontinued.  About  500  barrels  were  taken  in  1877. 
They  are  used  only  for  fertilizing  purposes." 

Mr.  Simpson  describes  their  abundance  at  Cape  Hatteras 
in  1874  in  these  words  : 

"  During  the  past  season  the  fishermen  provided  them- 
selves with  seines  and  boats  in  time  to  meet  the  first  run  of 
the  blue  fish.  The  seines  were  made  of  cotton  marlin  and 
were  about  100  yards  long,  2  J  inch  mesh,  and  from  40  to  50 
meshes.  The  blue  fish  made  their  first  appearance  on  the 
coast  from  the  north.  The  menhaden  passed  about  three 
days  in  advance  of  the  blue  fish.  I  do  not  think  I  ever 
saw  so  many  of  this  species  at  any  one  other  time,  or  at  any 
one  other  season.  From  the  balcon}^  of  the  light-house  at 
least  25  schools  might  have  been  seen  lying  along  the 
coast,  both   north   and   south  of    the   Cape.     Each   school 
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seemed  to  cover  many  hundred  yards  of  surface  and  to  be 
moving  south  at  the  rate  of  four  or  five  miles  an  hour. 
This  continued,  and  school  after  school  for  three  days  before 
the  appearance  of  the  blue  fish ;  and  when  the  blue  fish 
did  appear,  there  seemed  to  be  more  menhaden  with  them 
than  had  passed  the  station  during  the  three  previous  days. 
Hundreds  of  barrels,  I  think,  were  washed  ashore,  and  were 
driven  so  close  by  the  blue  fish  that  they  had  not  the  power 
to  resist  the  surf,  which  was  quite  rough  or  heavy  and  they 
were  consequently  thrown  ashore  upon  the  beach.  Only  a 
very  small  quantity  of  these  fish  were  saved,  as  the  fisher- 
men gave  their  attention  more  particularly  to  blue  fish;  but 
some  of  them  were  saved  and  salted  down,  when  they  were 
sold  to  a  good  advantage.  Some  sold  as  high  (in  trade)  as  to 
bring  ten  bushels  of  corn,  equal  to  $7.00  in  currency,  for 
one  common  fish  barrel  of  the  menhaden. 

It  has  been  generally  thought  by  old,  experienced  fisher- 
men here,  that  the  blue  fish  drive  the  fat-back  South  in 
winter,  but  I  have  learned  differently  during  the  past  sea- 
son from  personal  observation,  which  the  following  fact 
strongly  attests.  The  menhaden  came  three  days  in  ad- 
vance of  the  blue  fish,  and  entered  the  sound  at  all  the 
principal  inlets,  and  made  their  way  directly  for  the  fresh 
water  rivers.  They  could  be  seen  as  numerous  in  the  sound 
heading  North  as  they  were  in  the  sea  heading  South. 
Furthermore,  by  a  letter  from  a  gentleman  of  Plymouth, 
N.  C,  I  learned  that  they  passed  that  place,  eight  miles 
above  the  mouth  of  the  Roanoke,  in  five  days  after  passing 
this  station;  and,  by  another  letter  from  Windsor,  38  to  40 
miles  above  the  entrance,  I  hear  that  they  arrived  there  as 
early  as  the  18th  of  December.  Thus  it  may  be  readily 
seen  that  the  blue  fish  are  not  the  cause  of  the  fat-back  com- 
ing South.  I  would  sooner  think  that  the  fat-back  caused 
the  blue  fish  to  come  South  in  winter,  as  they  generally 
follow  in  the  sea,  and  among  the  last  of  the  run  of  fat- 
back." 
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Dr.  H.  C.  Sarron  found  enormous  schools  of  very  small 
menhaden  about  Fort  Macon,  N.  C,  Dec.  31,  1871. 

Dr.  Elliott  Cones  states  that  they  appear  in  great  num- 
bers about  the  harbor  at  Fort  Macon,  N.  C,  in  spring  and 
summer. 

At  Cape  Hatteras,  according  to  Mr.  A.  W.  Simpson,  two 
kinds  of  nets  are  used  in  the  capture  of  the  fat-back.  The 
"  Drag-net  "  is  from  75  to  100  yards  long,  and  25  to  37 
meshes  deep,  with  a  mesh  from  one  and  a  half  to  two  inches. 
The  lead  line  is  provided  with  heav}7  lead  sinkers;  the  cork 
line  with  floats  made  of  gum  tree  roots.  The  "  Set-net " 
(which,  like  the  preceding,  is  made  of  gill  twine  No.  25  or 
30,  and  five  or  six  strand  cotton  cord,  made  of  No.  10  cot- 
ton) is  from  35  to  45  yards  in  length,  18  to  30  meshes  deep, 
the  mesh  being  the  same  as  the  drag  net.  Instead  of  the 
lead  line  is  used  a  heavy  cotton  cord  which  has  been  dip- 
ped in  pine  tar  and  rolled  in  a  bed  of  pebly  sand  until  a 
sufficient  quantity  is  fastened  to  it  to  weight  the  bottom  of 
the  net.  Such  a  net  is  called  a  "  fly-tail,"  and  is  set  at 
night  on  the  playing  ground  of  the  fish  with  both  ends 
made  fast.  To  work  these  nets  canoes  are  used,  ranging 
from  16  to  30  feet  in  length,  and  from  3  J  to  7  in  beam  ;  two 
men  are  required  for  a  small  canoe,  three  for  a  large  one. 
The  fish  are  taken  mostly  on  the  flood  tide.  When  fish- 
ing with  the  drag  net,  moderate  weather  is  preferred  ;  with 
the  gill  net,  a  light  wind,  as  the  fish  run  most  in  windy 
■weather.  The  fishermen  do  not  make  a  snecial  business  of 
catching  menhaden,  but  are  on  the  look-out  for  all  kinds  of 
fish.  Purse  nets  have  been  used  about  Cape  Hatteras,  but 
without  very  good  results. 

In  the  rivers  near  Beaufort,  N.  C,  according  to  Mr.  Davis, 
the  fat-backs  are  taken  in  gill  nets  about  50  fathoms  in 
length,  and  50  or  60  meshes  deep,  the  meshes  being  one  and 
one-ninth  to  one  and  five-eighth  inches  in  dimension.  Nets 
which  are  partially  worn  out  are  generally  used,  the  fisher- 
men having  an  idea  that  the  slime  of  the  fat-beck  ruins  a 
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net  so  that  it  cannot  be  used  after  the  first  season.  The 
nets  are  worked  from  open  boats  and  canoes  carrying  from 
10  to  25  barrels  of  fish.  Two  men  and  a  boat  are  necessary 
for  each  net.  In  making  what  is  called  a  "drop,"  from  four 
to  six  boats  join  their  nets,  and  surround  their  school.  The 
fish,  getting  confused,  mesh  themselves  and  are  easily 
pulled  in  with  the  net,  and  are  then  disentangled.  From 
two  to  four  hours  are  necessary  for  each  haul,  and  one  haul 
will  generally  fill  the  canoes.  Two  loads  can  be  taken  in  a 
day. 

Mr.  A.  C.  Davis,  of  Beaufort,  N.  C ,  writes  that  the  fat- 
back  first  approaches  the  coast  at  that  place  in  June,  the 
main  body  arriving  in  July  from  the  South,  entering  the 
rivers  and  drifting  up  with  the  flood  tide  and  down  with 
the  ebb.  Their  appearance  is  regular  and  certain,  and  has 
never  failed,  the  number  seeming  to  be  greater  every  year. 
They  remain  in  the  rivers  and  inlets  throughout  the  sum- 
mer, gradually  departing,  before  the  close  of  October  and 
the  first  of  November,  to  the  southward.  During  the  season 
they  are  constantly  coming  in  at  intervals.  Those  which 
first  arrive  are  one-quarter  to  one-half  grown,  no  full  grown 
fish  appearing  until  later  in  the  season.  In  bad  weather, 
especially  with  northern  winds,  they  leave  for  the  sea,  re- 
turning in  moderate  weather,  with  southerly  winds. 

Mr.  A.  W.  Simpson,  jr.,  of  Cape  Hatteras  light  station,  re- 
cords several  interesting  facts  concerning  the  movements  of 
the  fat-back  around  that  cape.  They  first  make  their  ap- 
pearance in  June,  and  remain  until  December  ;  they  gen- 
erally come  into  the  shore  on  the  northern  coast  of  the  cape, 
running  South  along  the  beach  and  entering  the  inlets  and 
rivers.  In  the  first  of  the  season  they  may  be  seen,  in 
moderate  weather,  five  or  six  miles  at  sea,  in  large  schools 
half  a  mile  in  length,  apparently  floating  upon  the  surface 
of  the  water.  TLey  always  make  their  appearance  from  the 
North,  and  leave  the  coast  by  the  same  route.  Some  are 
seen  in  the  sounds   and  rivers  all  the  vear.     When   the 
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second  large  ran  occurs  in  the  fall  they  appear  in  immense 
numbers.  This  is  sometimes  in  November  and  in  other 
seasons  in  December.  In  1873  they  were  first  seen  on  the 
coast  about  the  6th  of  December,  and  the  main  body  ar- 
rived about  the  10th  of  December.  Many  schools  may  be 
seen  at  one  time.  They  seldom  come  near  the  coast  in  high 
winds  and  rough  seas,  or  if  they  do  they  swim  so  low  that 
they  are  not  seen  from  land.  Their  appearance  is  certain, 
and  they  are  about  the  same  in  abundance  every  year  at 
the  spring  run,  but  the  fall  and  winter  runs  vary  somewhat, 
the  number  in  some  seasons  being  very  much  smaller.  Mr. 
Simpson  thinks  that  the  tides  do  not  affect  their  movements 
in  any  respect,  except  that  (hey  prefer  to  swim  against  the 
tide.  He  has  convinced  himself,  by  careful  observation, 
that  more  enter  the  inlets  on  the  ebb  than  on  the  flood, 
though  they  are  frequently  seen  drifting  up  and  down  chan- 
nels with  the  flood  and  ebb.  The  one  and  two  years'  fish 
school  by  themselves  ;  the  young  in  large  schools  along  the 
sandy  shores.  Many  fish  pass  the  winter  in  the  inlets  and 
rivers,  but  most  of  them  leave  the  coast  by  a  northern  route, 
the  spring  runs  leaving  in  October,  the  fall  runs  about  the 
middle  of  January.  Some  seasons  they  go  to  sea  in  large 
schools,  and  others  they  drop  awTay  gradually.  The  first  of 
the  spring  runs  are  usually  the  smallest.  During  the  sum- 
mer the  large  schools  are  only  seen  occasionally,  though 
Mr.  Simpson  thinks  they  are  on  the  coast  continually. 
They  only  come  near  the  outer  sea-beach  when  driven,  in 
October  and  November,  by  the  tailor  (Pomatomus  saltatrix,) 
or  blue  fish  of  the  North,  and  the  dog  fish  (Mastelus  Isevis.) 

At  the  request  of  a  manufacturer  of  fertilizers  from  fish 
the  following  report  was  made  : 
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REPORT    ON    THE     ADVISABILITY    OF    ESTABLISHING   FISH 
WORKS     FOR     THE     EXTRACTION     OF     OIL 
AND    THE    MANUFACTURE   OF    FER- 
TILIZERS  IN   NORTH 
CAROLINA. 


,  Esq.: 

Bear  Sir: —  *  *  *  *  To  sum  up  the  results  of  my 
investigation  in  regard  to  the  advisability  of  establishing 
the  Fish  Works  in  North  Carolina,  in  a  few  words,  I  would 
say  that  the  prospect  seems  to  me  both  tempting  and  favor- 
able. 

LOCATION. 

Of  course  all  works  of  this  kind  must  be  at  some  point 
easily  accessible  to  boats  of  all  kinds.  I  have  examined 
maps  of  the  N.  C.  Coast,  Sounds,  and  Inlets,  consulting  all 
available  charts,  and  the  result  of  this  investigation  is  a 
preference  for  Roanoke  Island. 

I  send  you  herewith  a  map  which  I  have  had  prepared, 
drawn  accurately  to  a  scale.  This  map  shows  very  clearly 
the  water  ways  of  the  State  and  the  means  of  communica- 
tion with  the  interior  and  the  cities  of  the  North. 

Roanoke  Island  is  situated  immediately  below  latitude 
36°,  and  is  a  central  point  in  the  navigation  of  North  Car- 
olina waters.  Upon  the  northern  end  of  the  Island  is  sit- 
uated the  town  of  Manteo,  which  is  the  county  seat  of  Dare 
county,  and  a  prominent  fishing  station,  especially  for  blue 
fish.  It  is  protected  from  the  sea  by  a  long  line  of  sand 
banks  as  indicated  on  the  map.  It  is  very  near  Oregon 
Inlet. 
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You  will  notice  that  the  Island  is  equally  accessible  to 
Albermarle  and  Pamlico  Sounds.  Upon  very  many  points 
in  the  Chowan  River,  Albermarle  Sound,  Pamlico  Sound 
Pasquotank  River  and  Currituck  Sound,  are  situated  num- 
erous fisheries,  whose  offal  can  be  safely  put  down  at  3,000 
tons  per  annum. 

Croatan  Sound,  which  separates  Roanoke  Island  from 
the  mainland,  is  the  great  headquarters  of  the  menhaden. 
They  swarm  in  this  sound  during  several  months  of  the 
year.  A  fish-factory  at  this  place  could  rely  upon  an  un- 
limited supply  of  menhaden,  and  could  probably  secure  all 
the  fish  offal  desired. 

Boats  run  to  the  Island,  touching  at  Manteo,  carrying 
passengers  and  freight  from  Newbern,  Edenton  and  Eliza- 
beth Citv.  At  Newbern  vou  strike  the  Atlantic  and  N.  C. 
R.  R.,  which  connects  at  Goldsboro  with  the  Atlantic  Coast 
Line,  North  and  South.  The  Tar  River  is  navigable  for 
steamboats  to  Tarboro,  where  a  short  R.  R.  connects  with 
the  Atlantic  Coast  Line. 

The  Roanoke  River  is  navigable  for  steamboats  to  Wel- 
don,  which  is  the  junction  of  the  Wilmington  and  Weldon? 
Seaboard  and  Roanoke,  and  Petersburg  and  Richmond  R. 
Rs.  The  Chowan  is  navigable  for  steamboats  to  Franklin, 
which  is  on  the  Seaboard  and  Roanoke  R.  R.  The  Pasquo- 
tank connects  above  Elizabeth  City  with  the  Great  Dismal 
Swamp  Canal,  which  floats'  large  vessels  through  to  Peters- 
burg and  Norfolk.  The  Chesapeake  and  Albemarle  canal 
begins  west  of  Powell's  Point,  and  utilizing  Currituck 
Sound  also  reaches  Norfolk,  as  indicated  on  the  map. 

Roanoke  Island  is  considered  a  healthy  place,  and  is 
noted  for  its  sea-breezes.  It  is  inhabited  by  a  quiet  class 
of  people  who  divide  their  time  between  fishing  and  farm- 
ing. 

There  is  a  small  fish  oil  factory  ?t  Manteo,  owned  by  the 
firm  of  Church  and  Ethridge,  (D.  T.  Church,  of  Trenton,  R. 
I.,  and  J.  W.  Ethridge,  of  Manteo,  N.  C.)     There  is  a  tri- 
10 
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weekly  line  of  steamers  from  Newbern  to  Norfolk  which 
touches  at  Manteo,  and  also  regular  boats  from  Elizabeth 
City. 

Fish  form  the  staple  of  the  whole  of  Dare  Co. ;  the  pro- 
duct of  this  item  being  over  two  hundred  thousand  dollars 
per  annum.  One  firm,  Rogers  &  Ethridge,  do  a  business 
of  seventy-five  thousand  dollars.  The  population  of  Dare 
County  is  about  2,500. 

Nag's  head,  on  the  bar  immediately  East  of  the  Island,  is 
a  famous  summer  resort  for  North  Carolinians.  Powell's 
Point  is  also  a  good  location,  but  not  so  desirable  as  Roan- 
oke Island. 

FISHES. 

As  already  stated  there  are,  at  a  low  estimation,  about 
3000  tons  of  available  fish  offal.  The  stories  concerning 
the  quantities  of  menhaden  in  Croatan  Sound  and  outside 
on  the  coast  seem  almost  fabulous,  especially  during  the 
blue-fish  season.  When  pressed  by  the  blue  fish,  which  feed 
upon  them,  they  run  upon  the  beach  and  extend  for  miles 
in  unbroken  rows.  When  packed  together  in  the  compara- 
tively shallow  waters  of  the  sound,  they  are  frequently  so 
dense  that  men  declare  they  have  thrown  boards  upon  them 
and  stood  on  the  boards  without  sinking.  I  have  been  told 
that  they  have  been  seen  so  packed  together  in  Albermarle 
Sound  that  an  oar  thrust  down  among  them  would  remain 
standing  perpendicularly.  The  general  fishing  interests  of 
this  State  are  enormous.  In  Albermarle  Sound  nearly  300,- 
000  yards  of  seine  are  in  use.  One  or  two  car-loads  of 
fresh  fish  are  shipped  daily  from  Newbern  ;  while  Edenton, 
Elizabeth  City  and  Wilmington  probably  exceed  this 
amount.  I  enclose  an  estimate  of  the  catch  per  year  on 
the  Albermarle  Sound  alone  : 
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By  average  catch  of  herring  47,000,00  at  $3.00 

per  thousand,   

By  337,000  shad  at  18%  cents, 

By  168.000  pounds  striped  bass  at  8  cents, 

By  125,000  pounds  white  perch  at  0  cents,  

By  1,150  sturgeon  at  $1.50,   


To  expenses  estimated, 

Profits,...    

The  above  does  not  include  the  thousands  of 
gill  nets. 

By  fertilizing  material,  offal  and  refuse  fish. 
47,000.000  pounds,  sufficient  for  2,350 
acres  of  corn,  giving  an  average  increase 
of  10  bushels— 23,500  bushels  at  50  cents 
per  bushel, 


Ck. 

$  141,000  00 

63,187  50 

13,440  00 

7.500  00 

1,725  00 

$  226.852  50 


$    5.1,852  50 


$     11,750  00 
$    63,602  50" 


Mr.  W.  F.  Howland  of  Carteret  county,  writes  as  follows : 
"There  are  caught  annually  about  25,000  barrels  of  fish1 
in  the  waters  of  this  county,  besides  the  oysters,  clams,  and 
fresh  fish,  which  amount  to  about  the  same  in  value.  The 
fish  trade  is  increasing  every  year.  Fine  fertilizers  are  made 
from  fish  which  surpass  any  importations.  There  are  5,000 
packages  of  fish  sold  in  our  markets  and  5,000  in  other 
markets.  These  packages  are  small  pine  half-barrels  and 
the  net  value  above  cost  of  barrel,  freight,  &c,  is  on  an 
average  about  $1.50  each.  The  proportion  of  mullets  has 
been  unusually  small  this  season  and  the  yeild  of  roes  will 
not  exceed  2,000  dozen.  Added  to  the  above,  there  is  a  large 
quantity  of  fresh  fish  sold.  Probably  $5,000  worth  per 
year,  but  it  is  difficult  to  estimate  this  last  item. 

4 

FISHING. 


Fishing  is  usually  carried  on  in  canoes  or  small  flat-bot- 
tom boats  or  sail-boats  of  from  10  to  50  tons  burden.  Labor 
is  cheap  and  so  also  are  wood  and  provisions. 

There  will  be  no  difficulty  in  obtaining  a  suitable  site. 
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NOTES. 


You  will  see  from  what  I   have  written  that   I  strongly 
favor  your  removing  your  works  to  this  State. 

I  send  this  report  as  somewhat  preliminary.  Within 
three  weeks  I  shall  have  received  a  number  of  letters  from 
prominent  gentlemen  in  Manteo,  Elizabeth  City,  Edenton 
&c,  which  I  will  take  pleasure  in  forwarding  to  you*.  If  I 
have  neglected  any  thing  or  have  failed  to  make  anything 
clear,  please  write  me  and  I  will  fill  up  the  gaps. 
Yours  sincerely, 

A.  R.  Ledoux. 


*  The  information  contained  in  these  letters  will  be  found  elsewhere  in 
this  Report. 

A.  K.  L. 
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The  Laboratory  is  a  complete  one  in  every  respect,  and  it  is  hoped 
that  the  Station  will  now  be  more  useful  than  ever  to  the  farmers  of 
North  Carolina. 

The  work  of  the  Station  will  include,  as  heretofore  : 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State. 
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The  analysis  of  Soils,  Marls  and  Mucks. 

The  analysis  of  Feeding-stuffs. 
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The  analysis  of  Minerals,  Ores  and  Mineral  Waters  for  the  State 
Geologist. 

The  analysis  of  Drinking  Water,  Articles  of  Food,  &c,  for  the 
State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different  manures,  &c. 

Numerous  publications  upon  these  and  kindred  subjects  are  mailed 
free  of  charge.  Correspondence  is  invited  upon  subjects  pertaining 
to  scientific  agriculture. 
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Preface. 


The  year  1S81  was  one  full  of  new  undertakings  for  the  Station. 
The  present  Director  entered  upon  his  duties  in  November,  1880,  and 
commenced  at  once  the  work  of  that  season  for  the  Fertilizer  Control. 
The  Experiment  Field  was  undertaken  in  the  Spring.  By  order  of  the 
Board  at  the  mid-summer  meeting,  the  ]aboratory  was  removed  to 
Raleigh  in  August.  The  arrangement  of  the  laboratory  occupied  several 
months,  and  it  was  not  until  December  that  we  got  regularly  to  work. 
In  this  way  most  of  the  time  which  should  have  been  devoted  to  special 
investigations  was  taken  up,  while  a  terrible  drought  disappointed  all 
our  hopes  in  the  experiments  inaugurated.  The  work  accomplished 
during  this  time  is,  however,  a  valuable  one,  although  it  does  not  appear 
in  this  Report.  The  State  has  now  a  large  and  well  equipped  labora- 
tory. 

The  subject  which  most  interests  our  people  is  that  of  fertilizing  the 
soil.  This  is  appropriately,  therefore,  the  theme  of  this  Report,  as  it 
was  the  chief  subject  of  our  work  the  past  year.  Since  farm  economy 
in  fertilizing  materials  is  a  matter  of  growing  interest  to  our  farmers, 
the  largest  chapter  is  taken  up  by  the  discussion  of  the  materials  within 
their  reach,  from  which  home  made  manures  can  be  produced,  and  the 
proper  method  of  combining  them. 

One  hundred  and  seventy-one  samples  of  commercial  fertilizers  have 
l>een  analyzed  for  the  Commissioner  of  Agriculture  and  farmers  of  the 
State,  requiring  altogether  five  hundred  and  thirteen  separate  determi- 
nations of  phosphoric  acid,  not  counting  the  nitrogen  or  potash  de- 
terminations or  the  numerous  duplicate  analyses.  All  of  these  anal- 
yses were  made  by  the  most  thorough,  accurate,  and  therefore,  most 
tedious  methods.  ~No  rough,  short-cut,  methods  or  uncertain  volu- 
metric determinations  are  used  in  our  laboratory.  ~No  work  is  under- 
taken which  cannot  be  completed  in  the  most  thorough,  workmanlike 
manner.  Phosphoric  acid  is  determined  by  fusing,  precipitating  with 
molybdate  and  weighing  as  pyrophosphate  of  magnesia.  uReverted" 
phosphoric  acid  is  separated  from  the  insoluble  by  the  use  of  Ammonium 
Citrate  solution  of  Sp.  gr.  1.09  and  neutral.  Twenty-three  detailed 
analyses  of  soils  have  been  made  and  rjfty  analyses  of  agricultural 
chemicals  and  other  materials  used  in  making  manures  on  the  farm. 

CHARLES  W.  DABNEY,  Jr. 

Raleigh,  April  15th,  1882. 
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INTRODUCTORY. 


A  visible,  gradual  deterioration  of  the  arable  soils  of  most  civilized 
countries  cannot  but  command  the  serious  attention  or  all  men  who  take 
an  interest  in  the  public  welfare.  It  is  of  the  utmost  importance  that  we 
do  not  deceive  ourselves  respecting  the  danger  indicated  by  these  signs, 
as  threatening  the  future  of  populations.  An  impending  evii  is  not 
evaded  by  denying  its  existence,  or  shutting  our  eyes  to  the  signs  of  its 
approach.  It  is  our  duty  to  examine  and  appreciate  the  signs.  If  the 
source  of  the  evil  is  once  detected,  the  first  step  is  thereby  taken  to  re- 
move it  forever.     Justus  von  Liebig. 

Nations  live  out  of  the  soil.  They  are  strong  and  wealthy 
according  as  the  fruits  of  the  earth  are  nutritious  and  abun- 
dant. Agriculture  was  the  first  vocation  of  man,  and  every 
other  profession  is  dependent  upon  it.  The  production  of 
raw  materials  must  precede  manufactures.  And  where  there 
is  no  agriculture  there  can  be  no  commerce.  These  are  all 
very  common-place  remarks.  But  they  assume  the  gravest 
importance  when  linked  with  the  fact  that  the  history  of 
the  nations  is  the  history  of  the  exhaustion  of  the  soil. 

Wherever  we  find  ruined  cities,  adorned  with  sculptured 
temples  and  palaces,  we  must  suppose  there  once  existed  a 
teeming  population  and  a  productive  soil  capable  of  sustain- 
ing this  population.  When  these  ruins  stand  now  in  tree- 
less deserts,  we  must  conclude  that  the  once  fertile  soil  was 
exhausted  by  the  people  who  at  one  time  flourished  upon  it. 
The  innumerable  ruins  that  are  scattered  through  the  great 
East  are  the  monuments  of  the  primitive  fertility  of  the 
land  that  was  the  cradle  of  the  race. 

From  the  banks  of  the  Euphrates  man  has  marched  west- 
ward exhausting  the  earth  of  its  fruitfulness  as  he  went. 
Palestine,  that  once  "flowed  with  milk  and  honey,"  is  a 
"  dry  and  thirsty  land."     Egypt  and  all  north  Africa  to  Mo- 
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rocco,  once  "  the  granary  of  the  world,"  holds  now  an  un- 
watered  Sahara.  The  peninsulas  of  the  Mediterranean  sus- 
tained the  powers  that  ruled  the  world  many  centuries. 
But  the  power  departed  with  the  fertility  of  the  soil.  They 
contain  now  only  one  half  of  the  population  they  once  did. 
The  paradise  of  fertility  which  the  Moors  found  in  Spain 
proved  a  comparatively  brief  dream.  The  once  smiling 
plains  of  Grenada  respond  but  poorly  to  the  hard  labor  of 
the  present  inhabitant.  And  now  we  have  these  words 
from  the  great  High  Priest  of  Agriculture.  The  half  starved 
throngs  of  emigrants  which  Europe  is  sending  to  otir  more 
productive  shores  confirm  this  prophecy. 

The  fertility  of  the  ancient  lands  of  the  East  disappeared 
as  utterly  as  if  swallowed  up  in  the  ocean.  The  produc- 
tiveness of  later  lands  is  rapidly  disappearing.  We  may 
think  that  America  is  still  safe  from  desolation.  But  how 
i'long  will  she  be  so  ?  Two  millions  of  people  a  year  call  for  a 
(million  tons  more  of  food.  We  have  still  vast  acres  of  un- 
cultivated lands.  But  facts  show  that  exhaustion  has  gone 
•on  more  rapidly  in  this  country  than  in  any  of  the  old  ones. 
'Our  forefathers  found  a  warm  and  responsive  soil  on  this 
continent,  and  they  inaugurated  the  plan  which  their  chil- 
dren have  pursued.  We  have  cultivated  land  until  ex- 
hausted, and  then  taken  up  new  lands  and  exhausted  them. 
How  few  years  have  sufficed  to  produce  the  barren  fields  we 
see  around  us.  Our  boasted  reserve  of  uncultivated  lands  will 
not  sustain  us  long  at  this  rate.  The  day  will  soon  come 
when  we  will  have  no  more  worlds  to  conquer,  and  then 
there  will  be  no  new  lands  whence  we  can  import  our  grain. 

Whither  is  the  plant  food  of  our  land  disappearing?  We 
cannot  create  and  we  cannot  annihilate  any  of  those  ele- 
ments which  nature  has  provided  as  the  food  of  plants. 
But  we  can  so  displace  or  transform  them  as  to  convert  a 
, garden  into  a  desert.  Every  crop  permanently  removed 
from  the  soil  reduces  the  supply  just  so  much.  Every  hun- 
dred bushels  of  wheat  sold  off  of  the  farm  carries  with  it 
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forty-six  pounds  of  phosphoric  acid,  thirty  pounds  of 
potash,  and  one  hundred  and  twenty-five  pounds  of  nitro- 
gen. Every  hundred  bushels  of  corn  removed  from  the 
farm  is  a  loss  of  thirty-three  pounds  of  phosphoric  acid, 
twenty  pounds  of  potash,  and  ninety-six  pounds  of  nitrogen. 
Every  thousand  pounds  of  tobacco  carry  away  fifty-four 
pounds  of  potash  and  seven  pounds  of  phosphoric  acid.  The 
wheat  crop  in  the  United  States  in  1880  was  480,349,700 
buslrels.  This  contained  about  1,100,000  tons  of  phos- 
phoric acid,  720,000  tons  of  potash  and  2,880,000  tons  of  ni- 
trogen, which  is  ten  times  as  much  of  these  ingredients  as 
was  contained  in  all  the  artificial  fertilizers  sold  in  the 
United  States  that  year.  What  becomes  of  all  this  and  all 
the  plant  food  contained  in  the  billion  and  a  half  bushels 
of  corn  and  all  the  other  crops  removed  from  the  soil? 
What  portion  of  it  finds  its  way  back,  to  the  land  whence  it 
came?  The  grain  goes  to  the  cities  and  towns  and  is  con- 
sumed, and  the  cities  pour  their  sewage  containing  the  plant 
food  of  the  country  through  the  rivers  into  the  ocean.  The 
sluggish  waters  of  the  Thames,  loaded  with  the  pestilent 
filth  of  London,  roll  below  the  city  as  dark,  thick  and  foul, 
as  the  Stygian  river.  It  is  estimated  that  the  sewage  of 
London  would  impart  to  a  barren  soil  the  power  to  produce 
food  enough  for  a  quarter  of  a  million  of  people.  Multiply 
this  by  the  countless  cities,  towns  and  villages  whose  sew- 
ers are  draining  the  earth's  productive  resources  away  and 
one  begins  to  realize  how  it  was  that  the  Old  World  was 
exhausted,  and  how  rapidly  it  is  that  civilization  is  deplet- 
ing the  new. 

Still  this  is  the  smallest  part  of  the  robbery  to  which  the 
arable  soils  of  the  earth  are  subjected.  The  rains  are  con- 
tinually leaching  the  hill  sides  and  bearing  off  the  richness 
of  the  earth  into  the  sea.  The  cultivation  of  the  soil,  the 
yearly  ploughings  and  harrowings,  hasten  this  action.  Old 
Ocean,  the  universal  destroyer,  is  swallowing  all.  The  fer- 
tility of  the  earth  will  be  deposited  with  it  until  future  geo- 
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logic  revolutions  shall  raise  up  the  dry  land  out  of  the 
waters. 

America  is  travelling  more  rapidly  in  this  direction  than 
any  other  country.  Her  food-yielding  capacity  is  taxed  to 
feed  other  peoples.  Our  wheat,  corn  and  rice  go  in  great 
quantities  to  foreign  shores  to  be  there  transformed  into 
populations,  wealth,  instruments  and  objects  of  industry 
and  art,  means  of  moral  and  intellectual  growth,  and  all 
which  constitutes  the  power  and  splendor  of  civilized 
states.  We  barter  the  greatest  birthright  of  a  nation,  the 
fertility  of  its  soils,  for  a  mess  of  pottage.  We  rejoice  that 
the  balance  of  trade  is  in  our  favor,  but  forget  that  we  are 
exchanging  the  food  of  the  future  for  the  gold  of  the  present. 

Southern  planters  are  especially  neglectful  of  these  mat- 
ters. Accustomed  long  to  the  system  of  wearing  out  the 
land  and  then  clearing  new,  they  have  been  slow  to  learn 
the  economy  of  the  compost  heap.  Great  progress  is  being 
made  in  the  right  direction,  however,  and  the  time  will 
soon  come  when  southern  soil  will  be  steadily  improving 
instead  of  steadily  deteriorating.  The  cotton  states  have 
an  advantage  over  all  other  sections  in  having  a  crop  which, 
properly  worked,  takes  the  least  of  all  known  crops  perma- 
nently awTay  from  the  farm.  Already  our  farmers  understand 
the  value  of  cotton  seed.  Let  them  learn  as  much  about  all 
other  farm  manure  and  refuse,  and  care  for  it  as  scrupu- 
lously, and  soon  they  will  see  the  old  fields  begin  to  blossom. 

The  phosphate  beds  of  South  Carolina,  discovered  at  a 
most  providential  time,  the  nitre  beds  of  South  America 
and  the  potash  deposits  of  Germany,  offer  us  cheap  some 
of  the  most  commonly  needed  elements  of  plant  food.  We 
must  learn  how  to  use  things,  not  blindly  as  we  have  been 
doing,  but  knowingly,  just  where  they  will  do  the  most 
good.  Above  all  else,  we  must  learn  that  the  compost  heap 
is  the  treasure-house  of  the  farm. 

Desiring  to  promote  these  ends  as  far  as  possible,  I  have 
given  in  this  report  especial  attention  to  the  materials  of 
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home-made  fertilizers,  the  chemicals  to  be  obtained  on  our 
markets,  and  the  home  products  and  refuse  which  can  be 
used  in  the  composts,  selecting  in  all  cases  those  things  of 
most  importance. 

One  people  alone  in  all  the  world  has  stood  the  test  of 
centuries  upon  the  same  territory.  The  Chinese  live  and 
multiply  upon  the  same  lands  which  their  fathers  occupied 
for  centuries  before  them.  They  isolated  themselves  from 
all  the  outside  world  and  kept  all  which  nature  had  given 
them  at  home.  Read  how  every  particle  of  material  of 
manurial  value  is  husbanded  and  restored  to  the  soil,  and 
you  have  the  secret  of  the  wonderful  stability  of  this  won- 
derful nation.  Every  pound  of  manure  is  saved.  In  the 
cities  the  collection  of  urine  and  night-soil  is  the  business 
of  an  immense  number  of  persons,  who  deposit  receptacles 
for  this  purpose  in  every  house,  which  are  then  daily  re- 
moved and  emptied.  In  the  country,  pits  are  constructed 
and  lined  with  plaster  in  which  every  kind  of  manure  and 
refuse  are  thrown,  down  to  the  dead  leaves  of  trees  and  prun- 
ings  of  plants.  This  they  water  with  liquid  manure  and 
cover  wTith  straw-  to  prevent  the  evaporation.  We  must 
meet  this  problem  of  the  preservation  of  fertility  in  a  sim- 
ilar way.  Varied  industries  must  be  built  up  to  consume 
our  crop  of  breadstuffs  at  home.  We  cannot  be  isolated 
like  the  Chinese  ;  but  if  we  send  only  manufactured  arti- 
cles abroad,  the  greatest  portion  of  the  wealth  of  our  soils 
will  be  kept  at  home.  Our  farmers  must  learn  the  economy 
of  manures  as  the  most  important  thing. 

I  have  endeavored  to  make  the  matter  of  this  Report  as 
untechnical  and  popular  as  possible.  Throughout,  the 
effort  has  been  to  impart  the  needed  knowledge  in  the 
simplest  language.  It  is  hoped  that  a  foundation  has  been 
laid  thus  for  future  study  and  experiment  in  the  interest 
of  the  agriculture  of  our  section. 


Laws  Establishing  the  Station. 


The  laws  establishing  the  Station  and  controlling  the  sale 
of  fertilizers  are  contained  in  the  following  Act  : 


'ft 


An  Act  to  Establish  a  Department  of  Agriculture,. 
Immigration  and  Statistics,  and  for  the  Encour- 
agement of  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  da  enact : 

Section  1.  A  Department  of  Agriculture,  Immigration 
and  Statistics,  as  provided  in  Section  17,  Article  3,  of  the 
Constitution,  is  hereby  created  and  established,  which  shall 
be  under  the  control  and  supervision  of  a  Board,  which 
shall  be  constituted  as  follows,  to-wit :  the  Governor,  who 
shall  be  ex-officio  chairman ;  the  State  Geologist ;  the  Master 
of  the  State  Grange,  Patrons  of  Husbandry ;  the  President 
of  the  State  Agricultural  Society ;  the  President  of  the 
Agricultural  College  of  the  State,  and  two  agriculturists 
(who  shall  be  appointed  by  the  Board  so  as  to  keep  the  rep- 
resentation of  the  different  sections  of  the  State  as  nearly 
equal  as  may  b<- )  and  their  successors  in  office. 

Sec.  2.  The  Board  shall  meet  for  the  transaction  of  busi- 
ness in  the  city  of  Raleigh  as  often  as  they  may  deem  expe- 
dient, but  at  least  twice  in  each  year.  They  shall  receive 
no  compensation,  but  shall  be  allowed,  except  the  Governor, 
the  State  Geologist,  and  President  of  the  Agricultural  Col- 
lege, the  sum  of  three  dollars  per  diem  for  their  personal 
expenses  while  engaged  in  the  duties  of  the  Board,  not  ex- 
ceeding fifteen  days  in  any  one  year. 

Sec.  3.  The  Board  shall  appoint  and  prescribe  the  duties, 
and  regulate  the  pay  of  the  Commissioner  of  Agriculture,, 
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who  shall  be  an  agriculturist.  And  they  shall  also,  when- 
ever they  deem  it  necessary,  have  power  to  employ  a  secre- 
tary and  prescribe  his  duties. 

Sec.  4.  The  Board  shall  be  empowered  to  hold  in  trust, 
and  exercise  control  over,  donations  or  bequests  made  to 
them  for  promoting  the  interests  or  purposes  of  this  act. 

Sec.  5.  They  may  prescribe  forms  for,  and  regulate  the 
returns  of,  such  County  Agricultural  Societies  as  may  be 
necessary  to  secure  uniform  and  reliable  statistics  of  their 
operations. 

Sec.  6.  In  order  to  facilitate  the  collection  of  reliable  sta- 
tistics, it  is  niade  the  duty  of  the  Secretary  of  State  to  pre- 
pare and  send  to  the  County  Commisisoners  of  the  several 
counties,  who  shall  distribute  to  each  person  in  the  county, 
whose  duty  it  is  to  list  the  taxable  property  thereof,  blanks 
prepared  according  to  the  direction  of  the  Department  of 
Agriculture;  and  the  persons  listing  the  taxes  as  aforesaid 
shall  require  each  citizen,  at  the  time  of  listing  his  taxable 
property,  to  give  in  likewise  the  amount  of  his  productions 
for  the  previous  year,  as  far  as  practicable,  without  oath, 
which  blanks,  when  completed,  shall  be  returned  to  the 
Board  of  County  Commissioners,  who  shall  collate  the  same 
on  one  blank  form  and  transmit  the  same  to  the  Commis- 
sioner of  Agriculture  on  or  before  the  first  day  of  November 
in  each  year. 

Sec.  7.  The  Board  shall  investigate  such  subjects  relating 
to  the  improvement  of  agriculture,  and  for  the  inducement 
of  immigration  and  capital,  as  they  may  think  proper,  but 
they  are  especially  charged  : — 

1st.  With  such  investigations  as  may  seem  best  adapted 
to  promote  the  improvement  and  extension  of  sheep  hus- 
bandry, and  shall  collect  and  publish,  from  time  to  time,  all 
available  statistics  on  the  subject,  and  shall  suggest  to  the 
General  Assembly  such  measures  as  may  be  useful  for  the 
encouragement  of  this  industry,  and  more  particularly  for 
the  suppression  of  the  ravages  of  dogs. 
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2d.  With  investigations  relating  to  the  diseases  of  cattle 
and  other  domestic  animals,  and  shall  publish  and  distrib- 
ute, from  time  to  time,  circulars  of  information  relative  to 
any  contagious  diseases  of  stock,  and  shall  have  power  in 
such  cases  to  quarantine  infected  animals,  and  to  regulate 
the  transportation  of  stock  in  this  State,  or  from  one  section 
of  it  to  another,  and  any  person  wilfully  violating  such 
regulations  shall  be  guilty  of  a  misdemeanor. 

3d.  With  investigations  relating  to  the  ravages  of  insects 
and  with  the  dissemination  of  such  information  as  may  be 
deemed  essential  for  their  abatement. 

4th.  With  investigations  and  experiments  directed  to  the 
introduction  and  fostering  of  new  agricultural  industries, 
adapted  to  the  various  climates  and  soils  of  this  State  ;  espe- 
cially the  culture  of  silk,-  the  sugar  beet,  the  grape,  and 
other  fruits. 

5th.  With  the  investigation  of  the  subject  of  drainage 
and  irrigation,  and  shall  publish  circulars  of  information  as 
to  the  best  methods  of  formulae  of  both,  and  what  surfaces, 
soils  and  localities  may  be  most  benefited  by  such  improve- 
ments; also,  with  the  collection  and  publication  of  infor- 
mation in  regard  to  localities,  character,  accessibilit}7,  cost 
and  modes  of  utilization  of  native  mineral  and  other  do- 
mestic sources  of  fertilizers,  including  formulae  for  compost- 
ing, adapted  to  different  crops,  soils  and  materials. 

6th.  With  the  collection  of  statistics  relating  to  the  sub- 
ject of  fences,  with  suggestions  for  diminishing  their  cost 
and  the  conditions  under  which  they  may  be  dispensed 
with  altogether. 

7th.  With  the  supervision  of  all  measures  for  the  protec- 
tion, propagation  and  culture  of  fish  in  the  rivers  and  other 
inland  waters  of  this  State,  and  to  this  end  they  shall  at 
once  provide  for  stocking  all  available  waters  of  the  State 
with  the  most  approved  breeds  of  fishes,  and  shall  avail 
themselves  of  such  aid  as  the  Fish  Commission  of  the  United 
States  may  be  induced  to  extend,  and  they  shall  inquire  into 
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and  report  upon  the  practicability  of  constructing  fish  ways 
over  dams  and  other  obstructions  in  the  waters  of  the  State, 
and  secure,  as  far  as  practicable,  the  co-operation  of  mill 
owners.  They  shall  select  proper  locations  for  the  hatching 
and  care  of  the  young  fish  and  shall  provide  the  necessary 
hatching  houses  and  such  appliances  as  may  be  needed,  and 
employ  such  labor  as  maybe  necessary  to  this  end,  and  they 
may  appoint  agents  at  such  convenient  points  to  aid  them 
in  the  distribution  and  hatching  and  protection  of  the  ova 
and  young  fish,  provided  such  agents  shall  receive  no  com- 
pensation. 

8th.  They  shall  transmit  to  the  General  Assembly  at  each 
session  a  report  of  the  operations  of  the  said  Department, 
together  with  suggestions  of  such  legislation  as  may  be 
needful,  and  it  shall  be  the  duty  of  the  Board  to  prosecute 
all  offenders  against  the  laws  which  -have  been,  or  may  be, 
passed  in  this  behalf,  and  they  shall  endeavor  to  secure  the 
co-operation  of  adjoining  States,  to  remove  obstructions  in 
the  passage  of -fish  in  those  rivers  or  streams  which  are 
partly  in  this  State  and  partly  in  such  adjoining  States. 

9th.  With  the  enforcement  and  supervision  of  the  laws 
and  regulations  which  are,  or  may  be,  enacted  in  this  State 
for  the  sale  of  commercial  fertilizers  and  seeds. 

Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor  from  the  Treas- 
urer of  the  State,  for  which  they  shall  pay  a  privilege  tax  of 
five  hundred  dollars  per  annum  for  each  separate  brand  or 
qualit}^  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton  for 
every  ton  sold.*)  Any  person,  corporation,  or  company,  who 
shall  violate  the  provisions  of  this  act,  or  who  shall  sell,  or 
offer  for  sale,  any  such  fertilizer,  contrary  to  the  provisions 
above  set  forth,  shall  be  guilty  of  a  misdemeanor,  and  upon 

*See  page  16. 
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conviction  shall  be  fined  or  imprisoned  at  the  discretion  of 
the  court* 

Sec.  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  thereon  a  plainly  printed  label  or  stamp,*  which 
shall  truly  set  forth  the  name,  location  and  trade  mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  per  centage  of  any  of  the 
following  ingredient:;  asserted  to  be  present,  to-wit:  soluble 
and  precipitated  phosphoric  acid,  soluble  potassa,  ammonia, 
or  its  equivalent  in  nitrogen,  together  with  the  date  of  its 
analyzation,  and  that  the  privilege  tax  provided  for  in  sec- 
tion eight  has  been  paid  ;  and  any  such  fertilizer  as  shall 
be  ascertained  by  analysis  not  to  contain  the  ingredients 
and  per  centage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and  benefit  of  the  Department  of  Agriculture.*  Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shali  sell,  or  offer 
for  sale,  any  commercial  fertilizer  without  having  such  labels 
and  stamps,  as  hereinbefore  provided  attached  thereto,  shall 
be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag  or 
barrel,  or  package  sold  or  offered  for  sale,  to  be  sued  for 
before  any  justice  of  the  peace,  and  to  be  collected  by  the 
sheriff  by  distress  or  otherwise,  one-half,  less  the  cost,  to  go 
to  the  party  sueing,  and  the  remaining  half  to  the  Depart- 
ment, and  if  any  such  fertilizer  shall  be  condemned,  as 
herein  provided,  it  shall  be  the  duty  of  the  Department  to 
have  an  analysis  made  of  the  same,  and  cause  printed  tags 
or  labels  expressing  the  true  chemical  ingredients  of  the 
same  put  upon  each  bag  or  barrel  or  package,  and  shall  fix 
the  commercial  value  thereof  at  which  it  may  be  sold.  And 
any  person  who  shall  sell,  or  offer  for  sale,  any  such  fertili- 

*See  page  18. 
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zer,  in  violation  of  the  provisions  of  this  section,  shall  be 
guilty  of  a  misdemeanor. 

Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority  at  all  times  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed ;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected. 

Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agri- 
culture to  require  the  officers,  agents  or  managers  of  any 
railroad  or  steamboat  company,  transporting  fertilizers  in 
this  State,  to  furnish  monthly  statements  of  the  quantity  of 
fertilizers,  with  the  name  of  the  consignor  or  consignee,  de- 
livered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient  so  to  do  ;  and  any 
such  agents,  officers  or  managers  failing  or  refusing  to  com- 
ply shall  be  deemed  guilty  of  a  misdemeanor. 

Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  Univer- 
sity at  Chapel  Hill,*  an  Agricultural  Experiment  and  Fer- 
tilizer Control  Station;  and  (the  Board  of  Trustees  of  the 
University,  with  the  approval  of)  the  Department  of  Agri- 
culture shall  employ  an  analyst  skilled  in  agricultural 
chemistry. f 

It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertili- 
zers and  products  as  maybe  required  by  the  Department  of 
Agriculture,  and  to  aid  so  far  as  practicable  in  suppressing 
fraud  in  the  sale  of  commercial  fertilizers. 

He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 


*By  act  of  Assembly,  1881,  the  Board  was  instructed  to  remove  the 
Station  as  soon  as  the  new.  building  was  ready  for  it. 

-fSee  page  16. 


12         Annual  Report  N.  C.  Experiment  Station. 

with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  State  ;  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct. 

He  shall  make  regular  reports  to  the  said  Department  of 
all  analyses  and  experiments  made,  which  shall  be  furnished 
when  deemed  useful,  to  such  newspapers  as  wTill  publish  the 
same. 

Said  chemist  shall  be  subject  to  the  rules  and  regulations 
of  the  University  Laboratory,  and  the  other  rules  and  regu- 
lations of  the  University,  and  his  salary  shall  be  paid  out 
of  the  funds  of  the  Department  of  Agriculture. 

Sec.  13.  The  Geological  Survey  is  hereby  made  and  con- 
stituted a  co-operative  Department  with  the  Department  of 
Agriculture,  and  the  Geological  Museum  and  the  collections 
therein  shall,  at  all  times,  be  accessible  to  the  said  Depart- 
ment. The  Geologist  shall,  as  far  as  practicable,  prepare 
illustrations  of  the  agricultural  industries,  products  and 
resources  of  the  State,  and  arrange  and  care  for  such  collec- 
tions as  the  said  Department  may  make  for  this  purpose. 
He  shall  also  prepare  abstracts  of  the  survey,  from  time 'to 
time,  as  may  be  required  for  the  use  of  the  Department  in 
their  hand  book,  and  circulars  fjr  publications,  in  illustra- 
tion of  the  advantages  of  this  State,  and  in  promotion  of  the 
general  purposes  of  Immigration.  In  return  for  (such  ser- 
vice the  State  Geologist  may  have  all  his  samples  of  marls, 
soils,  minerals,  and  other  products  analyzed  by  the  chemist 
at  the  Laboratory  of  the  Experiment  Station  free  of  charge. 

Sec.  14.  It  is  hereby  made  the  duty  of  the  State  Geologist, 
upon  the  recommendation  of  the  Board  of  Trustees  of  the 
University,  to  devote  two  months  in  each  year  at  the  seat  of 
the  University,  in  the  performance  of  such  duties  in  instruc- 
tion as  the  Faculty  may  direct,  and  while  employed  in  this 
capacity  he  shall  constitute  a  member  of  the  Faculty. 

Sec.  15.  The  Department  shall,  as  soon  as  practicable,  pre- 
pare a  convenient  hand  book,  with  the  necessary  illustrative 
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maps,  which  shall  contain  all  necessary  information  as  to- 
the  mines,  minerals,  forests,  soils,  climates,  waters  and  water- 
powers,  fisheries,  mountains,  swamps,  industries,  and  all 
such  statistics  as  are  best  adapted  to  giro  proper  informa- 
tion of  the  attractions  and  advantages  which  this  State  af~ 
fords  to  immigrants, and  shall  make  illustrative  exposition 
thereof  whenever  practicable  at  international  exhibitions. 

Sec.  16.  The  said  Department  shall  be  authorized,  in  the 
interest  of  Immigration,  to  employ  an  agent  or  agents  at 
such  points,  in  this  or  any  foreign  country,  as  they  may 
deem  expedient  and  desirable. 

Sec.  17.  The  said  Department  is  authorized  and  directed 
to  establish  and  keep  in  its  office,  in  the  city  of  Raleigh,  a 
general  Land  and  Mining  Registry,  wherein  shall  be  re- 
corded (if  the  owners  shall  so  request)  all  the  farming,  min- 
eral or  other  lands  offered  tor  sale  in  this  State,  with  a  brief 
and  truthful  description  of  the  same.  And  the  Department 
shall  act  as  agent  for  the  sale  or  disposition  of  such  property 
as  may  be  registered,  as  hereinbefore  provided,  and  shall  sell 
or  dispose  of  such  property  upon  the  terms  and  conditions 
as  stated  and  fixed  by  the  owner  thereof;  and  the  Depart- 
ment shall  be  allowed  the  sum  of  one  dollar  for  registration^ 
and  two  and  one-half  per  cent,  commission  on  gross  amount 
of  said  transaction. 

The  said  Department  shall  have  authority  to  contract  for 
and  hold  bodies  of  land,  for  the  settlement  of  colonies,  with 
exclusive  control  of  the  sale  of  same  at  such  prices  and  for 
such  a  period,  as  may  be  agreed  upon  by  the  owner  thereof. 

Sec.  18.  That  no  person,  company  or  corporation,  being 
non-residents  of  this  State,  shall  catch  fish  by  seines,  nets  or 
other  appliances  for  taking  fish  in  large  quantities,  in  any 
waters  within  the  jurisdiction  of  this  State,  wuthout  first 
obtaining  therefor  a  license  from  the  Public  Treasurer,  for 
which  he,  or  they,  shall  pay  a  privilege  tax  of  one  thousand 
dollars  per  annum.  And  any  such  person  or  persons  who 
shall  violate  the  provisions  of  this  section,  shall  forfeit  and 
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pay  the  sum  of  two  hundred  dollars  for  each  day  engaged 
in  fishing  as  aforesaid,  to  be  collected  by  the  sheriff  of  the 
county  wherein  such  violation  maybe  committed, and  shall 
also  be  guilty  of  a  misdemeanor.  And  any  citizen  of  this 
State  who  shall  form  an  alliance  or  co-parnership  with  a 
non-resident  for  the  purpose  of  evading  any  of  the  provis- 
ions of  this  act,  shall  be  deemed  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  fined  and  imprisoned  at  the 
discretion  of  the  court,  and  the  nets,  seines  or  appliances  of 
such  person  or  firm  shall  be  liable  to  seizure  and  confisca- 
tion for  the  benefit  of  the  Department  of  Agriculture. 

Sec.  19.  That  every  person,  firm  or  corporation,  who  shall 
sell  or  offer  for  sale  any  commercial  fertilizer  of  whatever 
nature,  and  shall  give  in,  under  oath,  to  the  Register  of 
Deeds  of  his  county,  on  the  first  Mondays  of  January,  April, 
July  and  October  in  each  year  the  number  of  tons  of  such 
fertilizer  he  or  they  may  have  sold,  for  himself  on  commis- 
sion, or  as  agent,  during  the  preceding  quarter,  subject  to 
the  provisions,  pains  and  penalties  contained  in  Schedule  B 
of  the  Revenue  Laws  of  the  year  one  thousand  eight  hun- 
dred and  seventy -seven,  for  which  he  shall  pay  a  privilege 
tax  of  fifty  cents  per  ton,  to  be  collected  by  the  sheriff; 
Provided,  That  no  person  shall  be  liable  to  such  tax  on  fer- 
tilizers purchased  from  another  person,  on  which  this  tax 
has  already  been  paid  ;  And  provided  further,  That  no  dealer 
or  agent  shall  be  required  to  pay  the  purchase  tax  as  im- 
posed in  Schedule  B  of  the  Revenue  Act. 

Sec.  20.  Any  farmer,  trader  or  other  person  who  shall 
haul  or  bring  into  this  State  any  commercial  fertilizer,  in 
violation  or  evasion  of  Section  8  of  this  Act,  shall  be  deemed 
guilty  of  a  misdemeanor,  and,  upon  conviction,  shall  be 
fined  not  less  than  ten  dollars  or  imprisoned  not  more  than 
thirty  days  for  each  offence;  and  any  farmer  or  other  per- 
son who  may  buy  without  the  State  any  commercial  fer- 
tilizer on  which  the  privilege  tax  of  five  hundred  dollars, 
as  provided  in  Section  8  of  this  Act,  has  been  paid,  shall  be 
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required  to  report  all  such  purchases  to  the  Register  of 
Deeds  for  his  county,  and  pay  the  privilege  tax  of  fifty  cents 
per  ton,  as  required  of  dealers,  or  be  subject  to  the  same 
pains  and  penalties  as  herein  imposed  upon  dealers  in  fer- 
tilizers; Provided,  That  no  county,  town,  or  other  corpora- 
tion shall  be  allowed  to  tax  any  of  the  privileges  or  subjects 
herein  taxed  by  the  State:  Provided,  That  the  provisions  of 
this  section  and  section  17  of  this  Act  shall  not  apply  to  any 
of  the  counties  in  this  State  west  of  the  Blue  Ridge. 

Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
dealer  in  fertilizers  any  specimen  quantities,  not  less  than  a 
fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  experi- 
ment by  practical  farmers;  and  the  person  so  experiment- 
ing shall  be  required  to  make  a  careful. report  of  the  results, 
which  shall  be  registered  in  the  office  of  said  department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor. 

Sec.  22.  That  all  money  arising  from  the  tax  or  licenses, 
from  fines  and  forfeitures,  fees  for  registration  and  sale  of 
lands,  not  herein  otherwise  provided  for,  shall  be  paid  into 
the  State  Treasury  and  shall  be  kept  on  a  separate  account 
by  the  Treasurer,  as  a  fund  for  the  exclusive  use  and  benefit 
of  the  Department  of  Agriculture;  and  until  such  fund  can 
be  made  available,  as  aforesaid,  the  Treasurer  shall  loan  to 
said  Department,  out  of  any  moneys  not  otherwise  appro- 
priated, upon  the  warrant  of  the  Governor,  the  sum  of  five 
thousand  dollars  per  annum,  for  two  years  from  this  date, 
which  sum  shall  be  refunded  to  the  Treasury  by  the  first 
day  of  March,  one  thousand  eight  hundred  and  seventy-nine 

Sec.  23.  This  act  shall  be  in  force  from  and  after  its  rati- 
fication, but  the  tax,  forfeitures  and  penalties  herein  pre- 
scribed, concerning  the  sale  of  commercial  fertilizers,  shall 
not  be  enforced  against  any  parties  in  the  sale  of  any  such 
fertilizers  now  on  hand  in  this  State ;  Provided,  Said  parties 
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shall  render  to  the  Governor,  on  or  before  the  first  day  of 
April,  one  thousand  eight  hundred  and  seventy-seven,  under 
oath,  taken  before  any  person  authorized  to  administer  the 
same,  an  itemized  statement  of  all  such  fertilizers,  giving 
brand,  name,  manufacturer,  and  number  of  tons  of  same 
and  obtain  a  license  for  the  sale  thereof  as  herein  provided; 
Provided,  that  this  Act  shall  not  apply  to  purchases  already 
made. 

Read  three  times  and  ratified  in  General  Assembly,  this 
12th  dav  of  March,  1877. 


An  Act  Supplemental  to  an  Act  to  Establish  a  De- 
partment of  Agriculture,  Immigration  and  Statistics. 

The  General  Assembly  of  North  Carolina  do  enact  : 

Section  1.  That  an  Act  entitled  an  Act  to  establish  a 
Department  of  Agriculture,  Immigration  and  Statistics,  and 
for  the  encouragement  of  Sheep  Husbandry,  be  and  the 
same  is  hereby  corrected  and  amended,  by  striking  out  in 
section  8  of  said  Act  the  words,  "and  he  shall  also  pay  a 
tax  of  fifty  cents  per  ton  for  every  ton  sold." 

Sec.  2.  That  this  Act  shall  be  in  force  from  and  after  its 
ratification. 

Read  three  times  and  ratified  in  General  Assembly,  this 
12th  day  of  March,  1877. 


An  Act  to  Amend  an  Act  to  Establish  a  Department  op 
Agriculture,  Immigration  and  Statistics,  and  for 
the  Encouragement  of  Sheep  Husbandry. 

Section  12  of  said  Act  shall  be  amended  by  interchang- 
ing in  the  last  clause  of  the  first  paragraph  the  words,  "Board 
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of  Trustees  of  the  University,"  and  the  words,  "  Department 
of  Agriculture." 

Sec.  4.  Sections  19  and  20  (nineteen  and  twenty)  are  here- 
by repealed ;  and  it  shall  be  the  duty  of  the  Treasurer,  on 
the  certificate  of  the  Auditor,  to  return  to  the  Sheriffs  who 
have  paid  into  the  treasury  the  tax  of  fifty  cents  a  ton,  col- 
lected under  said  sections,  the  amount  of  such  payment  to 
be  repaid  by  such  Sheriffs  to  the  parties  from  whom  they 
collected  the  same. 


The  General  Assembly  of  1879  passed  on  March  14th, 
"An  Act  supplemental  to  an  Act  creating  a  State  Board  of 
Health."     Section  14  of  that  Act  is  as  follows  : 

[When  the  County  Superintendent  of  Health  shall,  in  the 
course  of  his  investigation  required  at  Coroner's  inquest, 
think  it  necessary  to  subserve  the  ends  of  justice  that  &< 
chemical  analysis  of  the  viscera  or  fluids  of  the  body  be  made, 
he  shall  carefully  pack  up  and  seal  the  suspected  article  iia, 
a  proper  receptacle,  in  the  presence  of  a  witness,  and  for- 
ward it  to  the  chemist  of  the  Agricultural  Station  for  analy- 
sis. (Such  analysis  shall  be  made  free  of  charge,  and  be. 
returned  to  the  Coroner  of  the  county,  such  analysis  having 
precedence  over  other  matters  of  investigation,  not  of  a. 
similar  character,  then  in  the  laboratory  of  the  chemist.)]* 
Analyses  for  purposes  connected  with  the  hygienic  duties  of 
the  Superintendent  of  Health  shall  in  like  manner  be  made 
by  the  said  chemist,  upon  requisition  signed  and  approved 
by  the  Secretary  of  the  State  Board  of  Health.  Such  analy- 
ses will  include  soil,  drinking  water,  articles  of  food,  air,  &c, 
to  be  packed  for  transmission  by  direction  of  the  chemist  of 
the  Agricultural  Station. 


'This  paragraph  was  repealed,  ch.  284,  Acts  of  1881. 
2 
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An  Act  to  amend  an  Act  to  Establish  a  Department  of 
Agriculture,  Immigration  and  Statistics,  and  for  the 
Encouragement  of  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  do  enaet  : 

That  the  act  to  establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  and  for  the  Encouragement  of 
Sheep  Husbandry,  be  and  the  same  is  hereby  amended  by 
inserting  the  following  clause  between  the  word  "'  condemna- 
tion" and  the  word  "and,"  in  the  fourteenth  line  of  section 
nine,  to-wit :  as  hereinafter  prescribed. 

That  the  said  act  be  and  the  same  is  hereby  further 
amended  by  inserting  at  the  end  of  the  first  sentence  of  said 
section,  which  concludes  with  the  words-  "  Department  of 
-Agriculture,"  the  following  clause,  to-wit: 

Section  1.  The  proceeding  to  condemn  the  same  shall  be 
^by  civil  action  in  the  Superior  Court  of  the  county  where 
f-the  fertilizer  is  on  sale,  and  in  the  name  of  the  Board  of 
Agriculture,  who  shall  not  be  required  to  give  bond  for  the 
fprosecution  of  said  action.  And  at  or  before  the  summons 
'is  issued,  the  said  Board  shall,  by  its  agent,  make  affidavit 
before  the  clerk  of  said  court  of  these  facts. 

1st.  That  a  license  has  been  obtained  for  the  sale  of  a  fer- 
tilizer of  a  particular  brand. 

2nd.  That  samples  of  the  same  have  been  analyzed  under 
authority  of  the  Board,  and  found  to  correspond  with  the 
label  attached  to  the  same. 

3rd.  That  the  defendant  in  the  summons  has  in  his  pos- 
session, and  on  sale,  fertilizers  of  the  same  name  and  brand, 
and  bearing  a  label  or  stamp  representing  the  analysis 
made. 

4th.  That  the  fertilizers  on  hand  and  on  sale  are  spurious, 
and  do  not  in  fact  contain  the  ingredients  or  in  the  propor- 
tion represented  by  the  stamp  or  label  on  them.  Where- 
upon the  clerk  shall  issue  his  order  to  the  sheriff  of  the 
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county  to  seize  and  hold  all  the  fertilizers  in  possession  of 
the  defendant,  labeled  or  stamped  as  the  affidavit  described. 
And  the  sheriff  shall  seize  and  hold  the  fertilizers  so  seized 
until  ordered  to  foe  surrendered  by  the  judge  in  term 
time:  unless  the  defendant  shall  give  bond  with  justified 
surety,  in  double  the  value  of  the  fertilisers  seized,  to  an- 
swer  the  judgment  of  the  court,  in  which  case  he  shall  sur- 
render the  fertilizer  to  the  defendant  and  file  this  bond  in 
the  office  of  the  clerk  of  the  Superior  Court,  and  thereafter 
the  action  shall  be  prosecuted  according  to  the  course  of  the 
court.  And  if  it  shall  be  established  in  the  trial  that  the 
fertilizers  seized  are  deficient  or  inferior  to  the  analysis  rep- 
resented on  the  stamp  or  brand,  then  the  plaintiff  in  said 
action  shall  recover  judgment  on  the  defendant's  bond  for 
the  value  oflthe  fertilizers  seized. 

Sec.  2.  That  section  eight  of  chapter  two  hundred  and 
seventy-four,  laws  of  one  thousand  eight  hundred  and 
seventy-six  and  one  thousand  eight  hundred  and  seventy- 
seven,  be  amended  by  striking  out  the  word  "  and,"  between 
the  words  "  fine  and  "  imprisonment"  in  the  last  line  of  said 
section,  and  insert  the  word  "  or,"  so  that  it  shall  read  "fine 
or  imprisonment ;"  and  by  adding  to  to  the  end  of  said  sec- 
tion the  following  :  ''  And  all  fertilizers  so  sold,  or  offered 
for  sale,  shall  be  subject  to  seizure  and  condemnation  in  the 
same  manner  as  is  provided  in  section  one  of  this  act  for  the 
seizure  and  condemnation  of  spurious  fertilizers,  subject, 
however,  to  the  discretion  of  the  Board  of  Agriculture  to 
release  the  fertilizers  so  seized  and  condemned,  upon  the 
payment  of  the  license  tax,  and  all  costs  and  expenses  ex- 
curred  by  the  Department  in  such  proceeding." 

Sec.  3.  That  section  nine  of  said  act  be  amended  by  in- 
serting after  the  word  "  stamp,"  in  the  third  line  of  said  sec- 
tion, the  following  clause  :  "  A  copy  of  which  shall  be  filed 
with  the  Commissioner  of  Agriculture  at  or  before  the  ship- 
ment of  such  fertilizer  into  this  State,  and  which  shall  be 
uniformly  used,  and  shall  not  be  changed  during  the  year 
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for  which  such  license  is  issued ;"  and  by  striking  out  in  the 
third  line  of  said  section  the  word  "  which/'  and  inserting 
the  following  words:  "  and  the  said  label  or  stamp." 

Sec.  4.  This  act  shall  be  in  force  from  and  after  its  ratifi- 
cation. 

In  General  Assembly  read  three  times,  and  ratified  this 
the  4th  day  of  March,  A.  D.  1881, 


It  will  be  seen  from  these  extracts  that  the  law  requires 
of  the  Station  analyses  for  the  Department  of  Agriculture 
proper,  analyses  for  the  Geological  Survey,  and  analyses  for 
the  State  Board  of  Health.  It  is  evident  thus,  that  to  carry 
out  the  requirements  of  the  law  and  to  meet  the  expecta- 
tions of  the  people  of  the  State,  hard  work  must  be  done  in 
more  than  one  direction. 

The  work  of  the  Station  may  be  summed  up  as  follows : 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and 
home-made  fertilzers  and  all  materials  from  which  they  cam 
be  made. 

The  analysis  of  soils,  marls  and  mucks. 

The  analysis  of  feeding-stuffs. 

The  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores,  and  mineral  waters,  for 
the  State  Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  &c,  for 
the  State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different 
manures,  were  conducted  upon  an  experimental  field  last 
year,  and  by  correspondents  according  to  directions  from 
the  Station. 


Historical  Sketch. 


The  Agricultural  Experiment  Station  was  organized, 
under  an  act  of  the  Legislature  of  March  12th,  1877,  on 
April  19th,  1877,  at  the  State  University  at  Chapel  Hill. 
Dr.  Albert  R.  Ledoux  was  Director  until  November,  1880. 
Under  his  wise  and  energetic  management  the  Station  at- 
tained early  an  eminent  position  of  usefulness.  As  soon  as 
its  practical  workings  were  sufficiently  illustrated,  the 
thinking  farmers  rallied  to  its  support  and  its  influence  was 
rapidly  extended.  The  people  soon  caught  the  new  ideas 
presented  and  the  analyses  were  eagerly  sought. 

Commencing  work  alone  in  the  laboratory  of  the  Uni- 
versity, Dr.  Ledoux  soon  found  the  work  required  of  him 
increasing  rapidly,  and,  with  the  sanction  of  the  Board, 
employed  Mr.  W.  B.  Phillips,  of  Chapel  Hill,  as  Assistant 
Chemist.  As  the  correspondence  of  the  Station  increased 
much,  the  Station  next  gained  the  services  of  Mr.  J.  C. 
Taylor  as  a  Secretary.  Mr.  Taylor  became  later  an  Assist- 
ant Chemist.  The  Board  of  Agriculture  having  decided 
that  the  Station  should  endeavor  to  exercise  a  control  over 
chemicals  used  in  composting  and  over  seeds,  Dr.  Ledoux 
was  instructed  later  to  employ  still  another  Assistant,  and 
secured  the  services  of  Mr.  George  Warnecke,  of  Germany, 
in  September,  1878.  Mr.  Warnecke  was  connected  with  the 
Station  until  November  15th,  1879.  The  Trustees  of  the 
University,  meanwhile,  had  assigned  the  Station  better 
quarters  and  the  work  attained  very  extended  proportions. 

During  the  first  year  of  the  Station  there  were  made  one 
hundred  and  thirty-two  examinations  of  all  classes.  During 
second  year  the  number  was  two  hundred  and  thirty-two. 
During  the  third  year  the  number  was  increased  to  five  hun- 
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dred  and  sixteen,  up  to  the  15th  of  April,  1880.  The  whole- 
number  of  examinations  of  all  classes-  made  by  the  Station 
up  to  date  has  surpassed  sixteen  hundred. 

The  publications  of  the  Station  during  the  whole  period 
of  its  existence  are  over  seven  hundred  pages,  and  some 
thirty  thousand  copies  of  reports,  bulletins,  formulas,  &c, 
have  been  distributed.  Besides  these,  numerous  contribu- 
tions have  been  made  the  papers  of  the  State,  which  have 
almost  uniformly  with  great  courtesy  published  our  analy- 
ses, reports  and  bulletins.  Dr.  Ledoux's  publications  cover 
many  important  and  interesting  subjects,  such  as — -the  sugar 
beet  in  North  Carolina,  the  quality  of  American  seeds,  his- 
tory, use  and  value  of  the  cow-pea,  value  of  pine  straw, 
formulas  for  various  soils  and  crops,  &c. 

The  workers  at  the  station  went  and  came  meanwhile. 
Mr.  A.  D.  Mickle,  of  Chapel  Hill,  was,  with  the  authority  of 
the  Board  of  Agriculture,  added  to  the  corps  of  assistants 
on  the  15th  of  October,  1879,  and  the  services  of  Mr.  W. 
Mager  were  obtained  the  1st  of  January,  18791.  Mr.  Mager 
resigned  June  15th,  1880.  Mr.  Taylor  resigned  in  January, 
1881,  and  Mr.  H.  B.  Battle  was  added  to  the  force  of  chem- 
ists at  that  time  along  with  Mr.  W.  F.  Brugman.  Mr.  Brag- 
man  resigned  in  October,  1881.  Mr.  P.  B.  Dancy  commenced 
work  at  the  Station  the  15th  January,  1882. 

GROWTH    OP   THE   TRAX>E   IN    FERTILIZERS. 

In  the  year  preceding  the  establishment  of  the  Station 
probably  one  hundred  different  brands  of  fertilizers  were 
sold  in  the  State.  They  were  of  all  grades,  but,  if  one  may 
judge  from  the  demoralization  of  the  trade,  the  majority  of 
them  were  comparatively  worthless.  Farmers  had  lost  all 
confidence  in  them.  A  fertilizer  which  would  one  season 
produce  good  results  upon  crops,  would  likely  the  next  prove 
utterly  worthless.  Innumerable  quarrels  between  farmers,, 
merchants  and  manufacturers  were  the  result.     The  trade  ioj 
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fertilizers  dwindled  down  to  less  than  forty  thousand  tons. 
The  highest  prices  were  demanded  for  all  kinds  of  fertiliz- 
ing materials.  Meanwhile  many  soils  were  actually  suffer- 
ing for  proper  fertilization.  Results  have  shown  since  the 
establishment  of  the  control  of  the  sale  of  fertilizers  that 
there  are  hardly  any  soils  in  the  world  which  repay  better 
the  judicious  application  of  superphosphates  than  the  thin, 
but  warm  and  responsive  soils  of  the  south  Atlantic  slope 
which  are  cultivated  in  tobacco  and  cotton.  Lands  which, 
now  cultivated  with  the  regular  addition  of  artificial  ma- 
nures, yield  fairly  good  returns,  had  to  be  left  uncultivated 
before  the  trade  in  fertilizers  was  put  under  State  supervision. 
The  first  year  after  the  establishment  of  the  fertilizer  con- 
trol, there  were  comparatively  fewer  brands  of  fertilizers 
sold.  All  of  the  worthless  articles  had  been  expelled  from 
the  State,  and  only  honest  goods  were  offered  on  the  market- 
The  difference  made  itself  appear  at  once.  The  trade  has 
steadily  extended  itself  both  in  amount  and  in  area  ever 
since.  Sixty  thousand  tons  of  fertilizers  were  sold  in  the 
State  in  1879,  and  eighty  thousand  in  1880.  During  this 
period  the  average  composition  of  fertilizers  sold  in  the  State 
has  steadily  improved.  And  it  is  very  striking  that  at  the 
same  time,  and  in  spite  of  the  steady  advance  in  the  cost  of 
materials  from  which  they  are  made,  the  average  cash  price 
of  fertilizers  has  decreased. 

DEVELOPMENT   OF    THE     COTTON     AND     TOBACCO    PRODUCTION. 

The  extension  of  the  trade  in  fertilizers  is  intimately 
connected  with  the  extension  of  the  cotton  culture.  The 
census  returns  show  that  the  cotton  production  of  North 
Carolina  has  more  than  doubled  itself  within  the  last  ten 
years.  With  the  aid  of  the  super-phosphates,  cotton  has 
extended  its  domain  forty  or  fifty  miles  up  the  slopes  of  the 
Blue  Ridge,  and  northward  across  the  Virginia  line.  Upon 
the  border  of  the  natural  kingdom  of  cotton,  or  the  region 
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in  which  the  soils  are  warm  enough  and  the  seasons  long 
enough  to  mature  the  cotton  without  any  artificial  aid,  there 
lies  a  region,  the  northern  boundary  of  which  is  not  yet 
clearly  defined,  in  which  cotton  can  be  made  to  mature  reg- 
ularly and  early  enough  to  make  a  paying  crop  by  the  use 
of  super-phosphates,  either  alone  or  combined  with  potash 
salts.  In  this  region  the  trade  in  fertilizers  has  grown  to  gi- 
gantic proportions.  In  towns,  where  a  few  years  ago  only  a 
few  tons  of  super-phosphates  were  sold  and  not  a  bale  of  cot- 
ton was  marketed,  a  large  cotton  trade  is  found  now,  and 
hundreds  of  tons  of  fertilizers  are  sold  each  season.  The  in- 
crease in  acreage  in  cotton  in  our  State  last  year  was  8  per 
cent.  This  is  chiefly  in  the  region  mentioned.  It  is  due 
entirely  to  the  introduction  of  super-phosphates,  which  will 
always  be  a  necessity  upon  those  soils. 

Tobacco  has  received  a  similar  impulse  from  the  use  of 
special  mixtures  wrhose  bases  are  super-phosphate  of  lime. 
Fine  yellow  tobacco  is  now  made  upon  soil  that  a  few  years 
ajsjo  was  considered  too  poor  to  produce  any  paying  crop. 
These  soils,  which  contain  little  more  than  loose  white  sand, 
appear  really  to  supply  nothing  besides  the  necessary  physi- 
cal conditions  of  plant  growth.  A  complete  fertilizer  applied 
directly  to  the  hill,  seems  to  supply  all  the  plant  food.  The 
supply  has  to  be  renewed  each  year  in  the  same  way.  The 
fertilizer  has  become  then  the  sine  qua  non  of  this  produc- 
tion. It  appears,  therefore,  that  the  use  of  fertilizers  is  a 
permanent  thing  in  North  Carolina,  and  that  it  will  grow 
with  the  agriculture  of  the  State.  The  best  attentionwill  be 
paid  to  the  wants  of  the  trade,  and  the  greatest  care  will  be 
taken  that  it  is  conducted  in  a  way  most  conducive  of  the 
good  of  our  farmers. 

Removal. 

In  obedience  to  the  instructions  of  the  last  Legislature 
the  Station  was  removed  from  Chapel  Hill  to  Raleigh,  as 
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soon  as  the  apartments  designed  for  it  in  the  new  Agricul- 
tural Department  Building  were  ready.  It  enjoys  greatly 
improved  advantages  in  its  new  home.  Besides  the  ample 
space  and  the  admirable  equipment  which  it  has  gained, 
the  facilities  for  transacting  business  are  much  improved. 
The  Station  works  in  close  connection  with  the  other  sub- 
departments.  It  makes  analysis  of  fertilizers  for  the  Com- 
missioner of  Agriculture  and  of  minerals  and  ores  for  the 
Geological  Survey.  It  is  now  under  the  same  roof  with 
these  offices.  With  better  mail,  express  and  telegraph  facili- 
ties, business  will  go  forward  now  more  rapidly. 

The  Station,  which  is  a  great  degree  the  child  of  the  Uni- 
versity of  North  Carolina,  and  to  which  it  is  indebted  for 
sustenance  and  support  during  the  tiying  times  of  its  in- 
fancy, cannot  omit  at  this  time  to  acknowledge  its  great  ob- 
ligation to  the  Trustees,  President  and  Faculty  of  this  insti- 
tution. The  University  allotted  the  Station  apartments  in 
her  laboratory  and  supplied  it  with  water,  fuel,  and,  in  a 
large  part,  apparatus,  during  its  residence  there.  But  it 
owes  the  University  far  more  for  the  personal  labors  and 
enthusiastic  support  of  its  President  and  Faculty.  The  re- 
lation has  been  severed  with  the  entire  approval  of  the  Uni- 
versity. It  recognized  its  time  of  tutelage  was  passed,  and 
that  its  child  could  now  be  most  useful  in  this  other  loca- 
tion.    It  has  sent  it  out  accordingly  with  its  Godspeed. 

The  New  Laboratory. 

The  labor  of  fitting  up  the  laboratory  had  to  go  on  slowly. 
The  Board  ordered  that  it  should  be  made  complete  in  all 
its  appointments.  Every  necessary  convenience  for  facili- 
tating the  work  of  the  chemist  was  to  be  put  in.  To  pro- 
vide and  put  in  place  all  these  things  required  time.  The 
Director  had  to  devote  most  of  his  attention  to  this  matter 
to  the  interruption  of  the  regular  work  during  the  fall.  He 
offers  this  explanation  to  his  correspondents.     Many  things 
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had  to  be  ordered  from  Europe,  the  rest  came  from  New 
York.  At  last  the  laboratory  is  complete,  and  the  work 
shall  go  on  more  rapidly  than  ever.  With  the  labor-saving 
and  time  saving  machines  we  have  now,  it  is  estimated  that 
each  chemist  can  do  one-third  more  work.  More  thorough 
and  better  results  are  attainable  also  through  these  means. 

The  Experiment  Station  now  occupies  ten  apartments  in 
the  new  building.  There  are  two  offices,  a  receiving  room, 
a  sample  and  store  room,  a  dark  room  for  spectroscopic  and 
other  such  work,  a  small  and  a  large  laboratory,  a  balance 
and  instrument  room,  a  furnace  and  assay  room,  and  a  room 
for  noxious  gases.  There  is  besides  a  large  cellar  for  storing, 
for  the  boiler,  pump,  and  for  coal. 

The  laboratory  is  supplied  throughout  with  gas,  water 
and  steam.  Suction  for  the  filters  is  supplied  upon  each 
desk.  One  boiler  supplies  cteam,  under  high  pressure  for 
the  pump  and  crushers,  when  desired,  and  under  low  pres- 
sure for  the  distilling  apparatus,  and  the  evaporating  and 
hot  air  apparatus.  Among  other  articles  of  apparatus  may 
be  mentioned  two  of  Becker's  best  balances,  a  Bunsen  po- 
lariscope,  a  good  microscope,  a  Springier  pump,  and  an 
muffle  furnace. 

Four  hundred  and  fifty  samples  of  all  kinds  have  been 
examined  at  the  Station  during  the  year  1881.  They  are 
classified  as  follows: 
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Soils, 23 

Minerals, , 68 

Marls, 23 

Seed  Tests, ...  7 

Chemicals  for  Composting, 24 

Drinking 'Waters, 73 

Mineral  Waters, 23 

Phosphate  Rocks, 4 

Composts  and  Home-made  Fertilizers, 4 
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Agr  i  cul  tu  ral  Li  m  es, 2 

Coral, 1 

Sugar, 1 

Articles  of  Food, 5 

Bitters, 2 

Tripoli, 1 

Whiskey, 1 

Lime  Stone,......, 1 

Extract  of  Lemon, 1 

Mucks, 3 

Oysters  Shells, , 1 

Ashes, ,: 2 

Fish  Scrap, 4 

Fire  Clay, 1 

Grass, 1 

"Cider  Seed," 1 

Drugs, 2 
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The  regulations  under  which  the  trade  in  commercia[ 
fertilizers  is  conducted  in  the  State  requires  explanation. 
Special  attention  is  called  by  sections  8  and  9  of  the  Act  of 
1877,  and  to  the  Act  of  1881,  amending  these  Sections. 

The  principles  upon  which  the  control  is  based  are,  the 
requirement  of  a  guarantee  of  the  composition  and  grade 
of  the  article  and  the  examination  of  all  goods,  to  see  that 
this  guarantee  is  sustained.  For  this  purpose  manufac- 
turers are  required  to  take  out  annually  a  license  and  file 
their  stamp  or  brand,  which  the  law  requires  shall  include 
the  guaranteed  analysis  of  the  article  and  must  be  uniform 
upon  all  packages,  and  which  cannot  be  changed  during 
the  year  for  which  the  license  is  taken.  This  license  is  re- 
quired upon  each  different  "  brand  or  quality."  The  follow- 
ing ruling  of  the  Board  of  Agriculture  further  defines  the 
classes  of  articles  which  are  taxable: 

"At  a  meeting  of  the  Board  of  Agriculture,  October  loth,  1879,  it  was 
resolved  that  the  following  articles  shall  be  admitted  free  of  tax,  with  such 
additions  or  changes  as  may  afterwards  be  made  by  the  Executive  Com- 
mittee, upon  consultation  with  the  chemist,  viz :  Ground  Bone,  Bone 
Ash,  Ground  Bone  Black,  Ground  Phosphate  Rock,  or  other  mineral 
Phosphate,  Nitrogenous  Organic  matter  commercially  free  from  Phos- 
phoric Acid  and  Potash,  Nitrate  of  Soda,  Nitrate  of  Potash  (Saltpetre)^ 
Sulphate  of  Ammonia,  Muriate  of  Ammonia,  Kainite,  Sulphate  of  Mag- 
nesia, Sulphate  of  Potash,  Sulphate  of  Soda,  Muriate  of  Potash,  Lime, 
Plaster,  Ground  Cracklings,  Ground  Tankage,  Salt  and  Oil  of  Vitriol." 

Upon  the  following  articles  the  license  tax  will  be  exacted: 

"Any  of  the  above  articles,  or  others,  sold  for  fertilizing  materila 
under  any  trade-mark  or  proprietary  brand:  upon  Dissolved  Bone 
Dissolved  Bone  Black,  Dissolved  Mineral  Phosphates — (all  Acid  Phos- 
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phates  or  Super-phosphates,)  and  upon  any  two  or  more  of  the  articles 
mentioned  in  the  first  list,  if  combined  either  chemically  or  meehani 

cally." 

To  make  plain  the  requirements  of  the  law  in  the  mat- 
ter and  to  secure  uniformity  the  following  scheme  for  brand 
is  recommended  : 

(Weight  of  bag).. ... ........ 

(Name  or  Brand)....... j 

(Trade  mark) , 

(Manufacturer's  Address) 

Analysis .......(date) 

Available  Phosphoric  Acid pr.  ct. 

Kitrogen  (or  Ammonia,  if  claimed) . 6t    " 

Potash,  (if  claimed) u    bi 

North  Carolina  privilege-tax  paid, 

The  phosphoric  acid  should  not  be  expressed  as  bone 
phosphate  alone.  By  available  phosphoric  acid  is  meant 
both  the  soluble  and  the  so  called  "  reverted."  In  the  de- 
termination of  the  reverted  what  is  known  to  Chemists  as 
the  "  Washington  method,"  or  citrate  of  ammonia  method 
is  used.  Nitrogen  must,  of  course,  be  in  available  forms. 
Owing  to  the  difficulty  in  discriminating  between  the  dif- 
ferent sources  whence  nitrogen  is  obtained  in  compound  su- 
perphosphates, it  is  not  attempted  to  give  a  different  valua- 
tion to  different  nitrogenous  materials  in  these  articles. 
But  leather  scrap,  horn,  wool-waste  and  similar  materials 
are  considered  as  fraudulently  present  in  such  goods,  unless 
special  mention  is  made  on  the  bags.  Special  steps  will 
always  be  taken  to  detect  their  presence.  Nitrogen  may  be 
expressed  as  such  or  as  ammonia.  Potash  is  that  soluble 
in  water.  It  should  not  be  expressed  as  sulphate  of  potash 
just  as  it  is  not  desirable  to  state  per  cent,  of  bone  phosphate 
alone.  Uniformity  is  very  desirable  in  these  matters  in 
order  that  farmers  may  understand  exactly  what  is  meant, 
and,  as  a  majority  of  manufacturers  have  adopted  the  plan 
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of  stating  simply  the  potash,  K2O,  and  the  phosphoric  acid 
P2O 5,  it  is  recommended  that  all  adopt  these  forms.  In 
case  it  is  desirable  to  state  that  the  potash  exist  as  the  sul- 
phate in  the  article,  the  expression  "actual  potash  in  form 
of  sulphate"  might  be  used.  The  per  centages  may  be 
given  within  reasonable  limits.  These  limits  should  not  be 
greater  than  2  per  cent,  on  the  available  phosphoic  acid, 
J  per  cent  on  the  nitrogen,  and  J  per  cent  on  the  potash. 

Samples  of  fertilisers  are  drawn  under  the  supervision 
and  immediate  direction  of  the  Commissioner  of  Agricul- 
ture. Great  care  is  taken  to  get  the  fairest  possible  sample 
of  the  brand  offered  for  sale.  Experience  shows  that  this 
is  the  most  common  source  of  dissatisfaction  about  anlyses 
of  fertilizers.  In  the  first  place  it  is  indispensable  that  man- 
ufacturers shall  thoroughly  mix  the  various  ingredients  of 
the  fertilizers.  If  this  is  not  well  done,  it  is  difficult  to  get 
a  sample  under  any  method  which  shall  fairly  represent  the 
whole.  As  will  be  seen  from  the  following  directions  every 
possible  precaution,  fairly  within  the  powers  of  an  inspector, 
is  taken  to  attain  this  end.  The  analyses  of  official  sam- 
ples only  are  published  in  these  reports.  No  samples  are 
received  from  the  manufacturers;  but  all  must  be  drawn 
inside  the  State  after  they  are  beyond  the  power  of  their 
makers  to  change  in  any  way  and  when  they  are  as  nearly 
as  possible  in  that  condition  of  dryness  in  which  they  are 
to  be  sold  to  our  farmers. 

Instruction  to  Agents  for  Collecting  Fertilizer 

Samples. 

"  Let  the  person  having  the  fertilizer  in  charge  be  present, 
and  after  showing  him  your  authority  for  taking  samples, 
proceed  in  the  following  manner : 

1st.  Take  your  sampler,  thrust  it  in  the  end  of  the  pack- 
age at  its  full  length  until  the  chamber  is  well  filled.  Pour 
all  the  samples  thus  taken  (from  at  least  10  per  cent,  of  the 
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number  of  packages  in  the  lot)  together  and  mix  them 
thoroughly.  From  this  lot  so  mixed,  fill  a  can  and  place  in 
the  can,  then  and  there,  one  of  the  lead  checks,  noting  at  the 
time  very  particularly,  the  number  stamped  on  the  check. 
2.  Take  your  registry  and  record  an  exact  copy,  in  dupli- 
cate, of  the  stamp  or  label  on  the  packages  thus  sampled, 
fill  out  the  other  blanks  as  follows : 


Where  sample  drawn when 

Number  bags,  barrels  or  packages  in  lot 

Number  sampled ..... 

Cash  price  per  .ton, Cotton  price,... 

Sealed  number... 


I  certify  that  I  took  a  lawful  and  fair  sample  of  the  above 
named  fertilizer  at  the  time  and  place  above  named. 


I  certify  that  the  sample  taken  by ., 

of  the  above  named  fertilizer  is  a  fair  sample  of  the  same, 
and  that  the  above  written  transcript  is  a  correct  one. 


3rd.  Take  the  can  and,  in  the  presence  of  the  person  in 
charge,  have  the  cap  sealed  on  by  solder.  Send  by  Express 
to  Dr.  C.  W.  Dabney,  at  Raleigh. 

4th.  Transmit  to  the  office  of  the  Commissioner  at  once 
by  mail,  a  duplicate  of  each  copy  taken.  The  copy  retained 
by  you  should  be  carefully  preserved  to  be  deposited  in  this 
office  when  required." 

The  Chemist  of  the  Agricultural  Experiment  Station  re- 
ceives the  sample  with  the  number  mentioned  in  the  above 
directions.  He  does  not  know  the  name  of  the  brand  until 
his  report  of  analysis  is  put  on  file  in  the  Commissioner's 
office. 
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Commercial  Fertilizers  in  1881. 


Fifty-nine  different  articles  paid  the  license  tax  and  were 
admitted  to  sale  in  North  Carolina  during  the  year  1881. 
These  are  to  be  classified  as  follows : 

Acid  phosphates  and  dissolved  bones, .........*.       8 

Acid  phosphates  with  potash  salts,  ........       9 

Ammoniated  superphosphates, 40 

Peruvian  Guano,..,...... 1 

Prepared  Agricultural  Lime,  ............... 1 


The  trade  in  fertilizers  during  the  year  amounted  to  a  lit- 
tle over  85,000  tons  of  all  kinds.  As  a  result  of  the  unusu- 
ally bad  weather  transportation  was  very  much  interrupted 
just  at  the  season  when  most  of  the  fertilizers  were  being 
shipped.  But  for  this  the  sales  would  have  been  consider- 
ably larger.  Reports  from  dealers  show  that  the  demand 
was  not  met  by  about  thirty  per  cent.  Besides  this,  there 
was  a  very  large  business  done  in  Kainite  and  other  agri- 
cultural chemicals,  the  extent  of  which  I  have  no  means  of 
knowing.  The  use  of  these  articles  is  rapidly  extending 
with  the  extension  of  the  money-saving  practice  of  making 
manures  at  home. 

The  average  cash  price  in  our  principal  towns  of  the  sim- 
ple acid  phosphates  and  the  acid  phosphates  with  potash 
salts  was  $30.80.  The  average  cash  price  of  the  ammonia- 
ted phosphates  was  $40.30.  I  estimate  that  about  twice  as 
much  of  the  ammoniated  goods  was  sold  as  of  the  acid  phos- 
phates. If  this  be  true,  the  cash  value  in  North  Carolina  of 
3 
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the  fertilizers  of  1881  was  about  $3,200,000.  This,  however, 
does  not  represent  the  actual  outlay  made  for  fertilizers  by 
our  farmers.  How  many  farmers  paid  cash  for  them  ?  In 
the  cotton  country  very  few.  As  far  as  I  can  ascertain, 
hardly  one-tenth  of  the  farmers  of  the  State.  Four  hundred 
and  twenty-five  pounds  of  middling  cotton  in  November 
was  the  price  pretty  uniformly  obtained  for  ammoniated 
superphospates,  and  three  hundred  pounds  was  usually 
asked  for  acid  phosphates.  At  eleven  cents  per  pound  for 
the  cotton  this  is  $33  per  ton  for  the  acid  phosphates,  and 
$46.75  for  the  ammoniated  superphosphates.  Supposing 
the  tobacco  men  paid  for  their  goods  on  time  at  the  same 
rates  as  the  cotton  men,  (they  pay  more  in  fact)  we  have 
$3,265,000  as  the  round  sum  paid  by  the  nine-tenths  who 
buy  on  the  credit  system,  for  fertilizers.  Adding  the  amount 
paid  by  the  one-tenth  cash  men  for  their  goods,  we  have  as 
the  grand  total  paid  by  the  State  under  these  conditions  for 
fertilizers  about  $3,600,000.  By  buying  for  cash  $400,000 
would  have  been  saved  to  the  State.  This  is  but  an  illus- 
tration of  the  workings  of  the  credit  system.  Farmers  are 
usually  made  to  pay  more  for  money  than  any  class  of  peo- 
ple, in  spite  of  the  fact  that  they  give  the  best  class  of  secu- 
rities. 

Cost  of  the  Active  Ingredients  of  Fertilizers. 

The  growth  of  the  manufacture  of  fertilizers  during  the 
year  has  produced  a  decided  upward  tendency  in  all  mate- 
rials used  in  their  production.  All  the  sources  of  phos- 
phates have  been  pretty  actively  worked.  Taking  the'South 
Carolina  phosphate  rock  as  an  illustration,  we  find  that  sales 
have  been  made  as  high  as  $9.00  per  ton,  against  $7.00  and 
$7.50  for  the  year  previous.  The  advance  has  been  far  more 
marked  in  ammoniates  of  all  kinds.  The  supply  of  fish- 
scrap  was  very  short.  The  slaughter  houses  of  the  West 
were  drained  of  everything  they  could  supply  also  without 
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meeting  the  demand.  Nitrogen  in  fish-scrap  and  blood  has 
become  about  as  dear  as  in  sulphate  of  ammonia  and 
nitrate  of  soda.  The  result  is  that  nitrate  of  soda  is  being 
used  to  a  considerable  extent  in  compound  superphosphates. 
While  it  is  an  excellent  application  for  spring  crops,  I  doubt 
whether  it  will  take  the  place  of  ammonia  salts  and  animal 
nitrogen  upon  the  porous,  sandy  soil  of  our  State.  There  is 
a  strong  opinion  among  our  cotton  planters  in  favor  of  ani- 
mal nitrogen  in  part,  at  least,  in  superphosphates  for  cot- 
ton. Nitrogen  has  thus  reached  the  price  at  which  it  be- 
comes questionable  whether  it  will  pa}'  our  farmers  to  buy 
it.  Certainly  they  should  turn  their  attention  to  the  utili- 
zation of  every  available  nitrogenous  material  at  home.  I 
shall  speak  of  this  matter  farther  on. 

The  cost  of  potash  salts  remained  pretty  much  unchanged 
during  the  year.  Fortunately,  Germany  is  still  able  to  sup- 
ply us  from  her  wonderful  Stassfurt  beds,  at  figures  so  low 
as  to  put  potash  easily  within  the  reach  of  all  whom  it  will 
benefit.  Kainite  was  imported  into  the  country  in  enor- 
mous quantities  during  the  year  and  the  promise  is  that  it 
will  be  offered  in  still  larger  amount  the  coming  year. 

The  following  figures  were  used  in  estimating  the  relative 
commercial  values  of  superphosphates  and  similar  fertili- 
zers during  1881 : 

Available  phosphoric  acid, 12J  cents  per  pound. 

Nitrogen, 23         "       "         " 

Or  Ammonia, 18.9      "       "         " 

Potash, 8 


a  it 


Explanation  of  Tables  of  Analyses. 

The  names  of  the  articles  is  given  in  the  first  column. 
In  the  columns  2  to  10  inclusive,  are  given  the  percentages 
of  those  things  in  the  fertilizer  which  it  is  important  to 
know  the  amount  of.     Let  those  who  are  unaccustomed  to 


36       Annual  Report  N.  C.  Experiment  Station. 

the  use  of  percentages  regard  these  figures  as  representing 
pounds  in  a  hundred  pounds. 

I  have  often  been  asked  what  the  rest  of  the  fertilizer,  or 
the  difference  between   the  sums  of  these  percentages  and 
100,  is  made  up  of.     Let  me  answer  once  for  all  with  refer- 
ence to  all  of  the  analyses,  that  it  is  the  lime  combined  with 
the  phosphoric  acid   in  its  various  forms  of  combination, 
the  sulphate  of  lime,  which  was  formed  when  the  original 
phosphate  of  lime  was  treated  with  sulphuric  acid,  the  or- 
ganic and   volatile  matter,  containing   the  nitrogen  which 
alone  is  given,  and  the  sulphuric  acid  or  chlorine  combined 
with  the  potash  along  with  the  accidental  impurities  of  the 
several  ingredients.     These  things  are  unavoidably  present 
in  a  commercial  article.     Three  of  the  constituents  to  which 
no  value  is  given  are  determined  and  their  percentages  are 
given  in  the  2d,  3rd,  and  4th  columns,  the  water,  sand  and 
insoluble  phosphoric  acid.     A   certain   amount  of  moisture 
and    sand    are    unavoidably   present.     But   their   amounts 
should   not  be   excessive.     They  merely  give  dead  weight 
.and   dilute  the  valuable  ingredients.     Since  they  are  the 
things  which  are  most  liable  to  occur  in  excessive  amount, 
-their  determination  is  desirable. 

The  available  phosphoric  acid  is  the  sum  of  the  soluble 
and  the  so-called,  reverted.  They  receive  together  the  val- 
uation of  12 J  cents.  Agricultural  chemists  have  pretty  gen- 
erally agreed  that  the  distinction  so  long  maintained  be- 
tween these  two  is  practically  useless.  The  reverted  phos- 
phoric acid  is  just  as  active  as  the  soluble  in  the  typical  soil. 
•Ordinarily  the  soluble  is  all  precipitated  or  reverted  in  the 
soil  before  it  is  taken  up  by  the  plants.  Practically  it  costs 
the  manufacturer  just  as  much  to  produce  it  from  the  insol- 
uble phosphates  as  it  does  to  produce  the  soluble.  Chem- 
ists are  not  certain  yet  about  the  chemical  character  of  the 
so  called  reverted,  so  that  it  is  for  all  reasons  best  to  drop 
the  term  and  speak  only  of  available  phosphoric  acid,  or 
available  phosphate. 
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The  total  nitrogen  is  given  in  the  8th  column.  In  the 
9th  is  the  ammonia  equivalent  to  the  nitrogen,  and  in  the 
10th  column  is  given  the  percent,  of  actual  potash. 

To  calculate  the  relative  commercial  value  : 

Multiply  the  per  cent,  of  available  phosphoric  acid  found 
by  anaysis  by  12J.  This  gives  the  value  in  cents  of  the 
available  phosphoric  acid  found  in  a  hundred  pounds.  Just 
so,  multiply  the  per  cent,  of  ammonia  by  18.9;  and  of  pot- 
ash by  8,  and  add  these  products  together.  The  sum  is  the 
value  of  these  constituents  in  a  100  pounds.  Multiply  this 
by  20  and  you  have  the  commercial  value  of  the  active  in- 
gredients of  a  ton  of  2,000  pounds. 

These  relative  commercial  values  are  given  in  the  eleventh 
column.  In  the  twelfth  are  the  cash  prices  per  ton  of  2,000 
pounds,  as  far  as  they  could  he  ascertained,  and  in  the  last 
column  is  the  Station  number  of  the  analysis. 

Lee's  Prepared  Agricultural  Lime  is  not  to  be  classed 
with  super-phosphates.     The  official  sample  contained  : 

PER  CENT. 

Moisture., 1095 

Combined  water  and  organic  matter, 11.33 

Potash,  2.01 — equivalent  to  sulphate  potash,  3.71 

Sulphate  of  magnesia,  7.11 

Sulphateof  lime, S.12 

Lime,  as  hydrate  and   combined   with   carbonic 

acid, 31.58 

Phosphate  of  lime, 0.41 

Common    salt,    considerable     amount,    carbonic 

acid  and  impurities,  undetermined,.., 26.79 

100.00 
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FARMERS'  DIRECTIONS  FOR  TAKING  SAMPLES  OF 
FERTILIZERS  OR  CHEMICALS. 


Provide  yourselves  with  a  sheet  of  paper  or  a  newspaper, 
and  a  glass  bottle,  fruit  jar  or  tin  can  which  will  hold  about 
a  pint,  and  can  be  tightly  closed.  Take  a  small  sample  from 
at  least  one-tenth  of  the  bags  or  barrels  and,  putting  these 
samples  upon  the  paper,  mix  them  together  thoroughly 
with  a  trowel  or  any  other  instrument  From  the  pile  on 
the  paper  then  select  about  a  pint,  put  it  in  a  jar  or  can, 
seal  and  send  by  Express  to  Dr.  C.  W.  Dabney,  Jr.,  Raleigh, 
N.  C. 

Do  not  mix  different  kinds  of  things  together,  but  send  a 
sample  of  each  for  analysis. 

Pre-pay  Express  charges  to  Raleigh.  This  will  be  the 
only  expense  you  will  have  to  meet. 

Fill  out  the  following  blanks  and  send  by  mail  to  the 
same  address : 

Dr.  C.  W.  Dabney,  Jr.: 

Sir — I  send  you  to-day,  the  day  of ,  188...,  a 

sample  for  analysis. 

It  is  represented  to  be , ,  and 

is  claimed  to  contain  

Sold  by ,  of , 

post  office,  county.      Package  marked 

Please  report  analysis  to 

post  office,  county. 

Yours  truly, 
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Materials  of  Home-Made  Fertili- 
zers, 


I. — Ashes. 

Ashes  vary  much  in  composition.  The}7  differ  greatly 
for  different  plants,  different  parts  or  stages  of  growth  of  the 
plant,  and  often  for  the  same  plant  at  the  same  stages  of 
growth  when  grown  on  different  soils.  In  the  case  of  each 
plant,  however,  they  represent  in  kind,  if  not  in  exact 
amount,  the  mineral  matter  necessary  to  that  particular 
growth,  and  may,  therefore,  be  expected  to  form  one  of  the 
best  fertilizers  to  be  found.     Such  is  actually  the  case. 

The  mineral  bases,  as  they  are  found  in  the  ashes,  are,  of 
course,  in  very  different  combination  from  what  they  were 
in  the  plant.  Potash  in  combination  with  organic  acids  in 
the  plants  becomes  carbonate  of  potash  by  burning.  Phos- 
phoric acid  exists  in  the  plant  in  soluble  form  combined 
with  potash  or  with  organic  matter.  By  the  action  of  the 
heat  this  is  driven  into  combination  with  lime  in  the  in- 
soluble form  called  bone  phosphate  or  three-lime  phosphate. 
So  all  of  the  combinations  are  transformed  by  the  heat  and 
all  in  the  direction  of  insolubility.  But  they  remain,  at 
least,  in  a  very  finely  divided  state,  and,  so  far,  in  a  favor- 
able condition  to  afford  nourishment  to  new  plants. 

The  ashes  used  for  fertilizing  purposes  are  derived  chiefly 
from  the  fires  in  our  houses.  The  amount  varies  much,  ac- 
cording to  the  nature  of  the  wood.  The  ash  of  oak  wood  is 
from  2J  to  4  per  cent,  of  its  weight;  of  red  pine  from  1J  to 
2  per  cent.  The  composition  of  the  ashes  of  these  two  woods 
is  presented  in  the  following  table ; 
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Oak  Wood,  Red  Pine, 

Contains  in  100  pounds  of 

Potash,. 10.0  pounds   5.2 

Soda, «  3.6  "  26.8 

Magnesia, 4.8  "  6.2 

Lime, 73.5  "  47.9 

Phosphoric  Acid,.... 5.5  "  5.1 

Sulphuric  Acid, 1.4  "  3.0 

Silica, 1.1  "  2.0 

Chlorine, 0.1  "  4.0 

The  younger  branches  contain  uniformly  more  potash 
and  phosphoric  acid  and  generally  less  lime.  The  constitu- 
ents of  all  ashes  most  valuable  for  fertilizing  purposes  are, 
first  potash,  next  phosphoric  acid  and  lime.  The  potash, 
soda,  lime  and  magnesia  are  chiefly  found  as  carbon- 
ates in  ashes,  while  smaller  portions  of  them  are  combined 
with  phosphoric,  sulphuric  and  silicic  acids. 

The  compounds  of  potash  and  soda  are  the  ones  which 
are  soluble  in  water.  The  proportion  of  these  constituents 
present  vary  somewhat,  but  I  will  take  good  dry  mixed 
wood  ashes  as  the  basis  of  calculation  in  what  follows.  Of 
these  about  13J  lbs.  in  a  hundred  pounds  are  soluble  in 
warm  wTater.  Or,  taking  the  bushel  at  50  lbs.,  (not  far  wrong,) 
6|  lbs.  are  soluble  in  water,  and  contain  a  little  over  four  and 
a  half  pounds  of  potash  and  soda,  the  remainder  being  the 
acids — carbonic,  sulphuric,  &c,  with  which  they  are  com- 
bined. About  3  J  lbs.  are  potash.  About  forty-three  and  a 
fourth  pounds  are  insoluble  in  water,  and  consist  of  (roughly)" 

Carbonate  of  lime,, 34  pounds. 

Phosphate  of  lime,... , 3         " 

Carbonate  of  magnesia, 4        " 

Silicate  of  lime, , ., 2         " 

The  commercial  value  of  good  mixed  wood  ashes  unleach- 
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is  then,  (using  the  figures  ordinarily  used  in  valuing  fertil- 
izers), as  follows : 

3J  lbs  of  potash  at  6cts.... ,,...19J  ets. 

1J  lbs  of  soda  and  other  soluble  constituents, 

3  lbs  of  Phosphate  of  lime  at  1|  cts 5f  ets, 

34  lbs  of  Carbonate  lime, - 

4  lbs  of  Carbonate  magnesia, 

2    lbs  Silicate  lime, 

25  cts. 

That  is,  one  bushel  of  ashes  is  worth  25  cents,  allowing  no 
value  to  the  soda,  carbonate  of  lime  or  silicate  of  lime 
which  are  certainly  wTorth  something  to  the  farmer  in  the 
form  in  which  they  exist  in  ashes. 

By  thoroughly  leaching  the  ashes,  19J  cents  of  this  value 
are  removed  ;  the  value  of  a  bushel  of  well  leached  ashes  is 
only  5J  cents,  if  we  do  not  allow  any  value  to  the  carbonate 
of  lime,  &e.  Thorough  leaching  is,  however,  seldom  ac- 
complished. So  called  leached  ashes  usually  contain  1  to 
2  per  cent,  of  potash  still.  Two  samples  of  ashes  from  hick- 
ory wood  burnt  under  the  boilers  at  the  Spoke  and  Handle 
Factory  at  Greensboro,  were  examined  as  to  the  amount  of 
potash  they  contained.  The  ashes  had  been  thrown  out  and 
exposed  to  the  leaching  of  the  rains  for  a  number  of  months. 
They  still  contained  potash.  Sample  No.  1341  had  2.24  per 
cent.,  sample  No.  1342,  4.12  per  cent.  The  samples  were 
evidently  differently  exposed.  1342  retains  about  one-third 
of  its  potash.  One  sees  from  this,  nevertheless,  the  impor- 
tance of  keeping  all  ashes  under  shelter  until  they  can  be 
put  out  on  the  land. 

The  agricultural  value  of  the  two  forms  of  ashes  are  far 
in  advance  of  these  figures,  however.  Ashes,  containing  all 
their  normal  constituents,  are  worth  more  to  the  farmer 
than  for  any  other  purpose.  A  bushel  properly  applied 
will  often  return  in  the  first  year  50  cents  in  increase  of 
4 
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products.  The  potash  and  soda,  in  the  form  of  carbonates, 
sulphates  and  silicates  in  the  ashes  are  in  precisely  the  right 
condition  to  be  taken  up  by  the  plants.  The  phosphate  is 
so  finely  divided  that,  although  insoluble,  as  we  say,  it  is, 
under  the  action  of  the  carbonic  acid  of  the  soil,  slowly  ren- 
dered available  by  plants.  The  lime,  both  as  hydrate  and 
carbonate,  and  the  soda  salts,  are  well  known  to  act  upon 
the  soil,  reducing  various  compounds  to  available  condi- 
tions. 

Leached  ashes  are  also  worth  more  to  the  farmer  than  5J 
cents  per  bushel.  The  soluble  constituents  never  being  entire- 
ly removed,  they  often  contain  the  elements  of  plant  food  in 
more  nearly  the  right  proportions  than  in  unleached  ashes. 
In  unleached  ashes  there  is  much  too  large  an  amount  of 
potash  in  proportion  to  phosphoric  acid.  A  good  honest 
bushel  of  average  leached  ashes  is  said  to  give  a  return  of 
15  cents  the  first  year. 

There  are  two  objections  to  fresh  ashes  as  a  fertilizer,  be- 
sides this  of  the  disproportion  between  the  potash  and  phos- 
phoric acid.  One  is,  as  already  mentioned,  that  some  of  the 
valuable  elements,  like  the  phosphoric  acid,  exist  in  insolu- 
ble forms.  The  other  is  that,  owing  to  the  amount  of  pow- 
erful alkali  present  they  cannot  be  mixed  with  ammoniacal 
salts  or  substances  producing  them  without  causing  their 
escape  and  loss.  Applied  to  compost  heaps,  strong  ashes 
facilitate  the  decomposition  very  much.  When  air  is  per- 
mitted to  permeate  the  heap,  and  it  is  alternately  wet  and 
dry,  they,  like  lime,  further  the  formation  of  nitrates.  But. 
when  it  is  desired  to  retain  the  nitrogen  as  ammonia  and 
kindred  compounds,  strong  ashes  cannot  be  safely  applied 
to  the  heap.  This  objection  does  not  apply  to  neutral  salts 
of  potash  and  soda,  like  the  sulphate  and  chloride.  These 
are  well  applied  in  a  solution  in  water  by  sprinkling  over 
the  heap. 

These  objections  may  be  obviated  by  treating  the  ashes 
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with  sulphuric  acid,  just  as  phosphate  rock  and  bone  are 
treated  with  acid  to  render  the  phosphoric  acid  soluble. 
Prof.  Henderson,  of  the  University  of  Georgia,  gives  some 
results  of  the  application  of  ashes  so  treated.  He  says  :  "  In 
1873,  at  the  rate  of  200  lbs.  per  acre  of  these  sulphated  ashes, 
802  lbs.  of  seed  cotton  were  produced,  while,  with  the  sim- 
ple wood  ashes,  200  lbs.  made  675  lbs. ;  the  natural  soil  pro- 
ducing 607  lbs."  Ammoniated  compounds  may  be  mixed 
with  such  neutralized  ashes  and  a  valuable  complete  ma- 
nure thus  produced.  The  simple,  unleached  ashes  should 
always  be  applied  separately  to  the  soil,  between  the  rows, 
when  the  composted  manure  is  put  in  the  furrow  or  in  the 
hill,  and  should  always  be  well  scattered. 

As  for  the  value  of  ashes  upon  different  soils,  a  few 
facts  are  well  ascertained.  In  new  grounds,  where  log  heaps 
have  been  burned,  the  good  results  are  well  known  and! 
often  last  for  years.  The  ashes  in  this  case  should  be  welli 
scattered  to  prevent  some  spots  getting  a  great  excess.  Oni 
all  sandy  and  loamy  soils  ashes  are  very  generally  of  great 
benefit  as  such  soils  usually  need  potash.  Heavy  clay  soils 
will  not  respond  to  the  application  of  ashes  near  so  dis- 
tinctlv. 

Coal  ashes  have  a  very  low  agricultural  value.  They 
consist  chiefly  of  silica  and  alumina,  and  contain  little  pot- 
ash, soda,  lime  or  phosphate,  as  compared  with  wood  ashes. 
Still  they  may  be  applied  to  the  soil  when  near  at  hand. 

Ashes  and  plaster  is  an  old  and  favorite  mixture  with  the 
farmers  in  the  grass  sections.  They  are  applied  to  corn 
sometimes,  apparently  with  good  success.  The  reaction  is, 
when  the  mixture  is  moist,  the  interchange  of  acids  between 
the  potash  and  the  lime.  Sulphate  of  potash  is  formed  and 
carbonate  of  lime.  This  is  an  advantage  for  the  ready  as- 
similation of  sulphuric  acid  and  the  potash. 

Ashes  produce  most  distinct  good  results,  of  course,  upon 
all  crops  of  which  potash  is  a  dominant  constituent.  This 
is  especially  true  of  potatoes  and  the  legumes.     Ville  found 
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that  the  suppression  of  potash  from  the  manures  applied  to 
potatoes  caused  a  reduction  of  the  yield  of  over  one  half. 
When  potash  was  deficient,  the  potato  plants  were  very  sub- 
ject to  all  the  diseases  and  the  ravages  of  insects  to  which 
the  plants  are  liable.  So  ashes  produce  uniformly  most 
marked  results  upon  lucern,  clover  and  peas. 

II. — Stable  Manure. 

Stable  manure  consists  of  the  urine  and  solid  excrement 
•of  domestic  animals  mixed  with  litter.  These  excrements 
are  of  very  varied  composition.  They  vary  with  the  ani- 
mal from  which  they  come,  the  food  upon  which  the  animal 
is  fed,  its  state  of  health,  the  manner  in  which  it  has  been 
worked,  &c.  Generally  only  a  small  part  of  the  manurial 
elements  of  the  food  is  retained  in  the  body  of  the  animal. 
The  remainder  passes  into  the  manure.  Hence,  the  richer 
the  feed  the  richer  the  manure.  Good  feeding  pays,  there- 
fore, not  only  in  the  production  of  working  strength,  or 
flesh,  but  also  through  the  production  of  a  richer  manure. 
The  question  of  feeding  profitably  and  the  question  of  pro- 
ducing manure  are  intimately  connected,  and  should  be 
studied  together. 

The  following  may  be  quoted  as  average  analyses: 

In  1000  parts  are  contained  of  Water.  Nitrogen.  Potash.  Sul.  Acid. 

Solid  dung  of  the  horse,  fresh, 760  4.5           3.5  3.5 

"       "      u        cattle,     "      838  5.              1.  2. 

44      "       "        sheep,     "      .....  655  5.5            1.5  3. 

4v      "      "        swine,    "      .....  820  6.  2.5  4. 

Urine  of  horse,  fresh................  900  15.5  15  0 

"      4fc    cattle,    44    ................  938  6.             4. 

"      4t    sheep,    "    ,.....,..,..  872  10.5  22.5  0.2 

"      44    swine,    4;    .................  967  4.3           8.  1.0 

The  composition  of  stable  manure  is  further  affected  by 
-the  litter  with  which  it  is  mixed.  This  is  so  varied  in  kind 
and  amount  that  it  becomes  almost  impossible  to  give  even 
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an  approximate  analysis  of  the  stable  manure  derived  from 
any  one  animal,  not  to  speak  of  that  heterogeneous  mass 
which  usually  accumulates  in  the  farm-yard,  and  which  is 
derived  from  many  different  sources.  If  an  analysis  must 
be  quoted,  we  may  take  about  one-half  per  cent,  of  nitrogen, 
potash  and  phosphoric  acid,  each,  as  the  amount  contained 
in  the  average  wet  barn-yard  manure.  Seventy  per  cent, 
of  such  manure  is  w7ater.  The  organic  matter  varies  from 
15  to  25  per  cent.,  the  total  mineral  matter  or  ash  from  5  to 
10  per  cent. 

How  to  Save  Manure. 

Taking  the  case  of  horses'  or  mules  kept  in  stables,  two 
very  different  methods  of  managing  manures  are  in  vogue. 
Well  constructed  stables  have  strong,  tight  wooden  floors  in 
the  stalls,  sloping  slightly  so  that  the  urine  will  run  off. 
This  should  then  be  caught  in  a  trough  running  along  un- 
der the  edge  of  the  stall  floor  and  conducted  into  a  barrel 
sunk  in  the  ground.  To  prevent  the  decomposition  of  this 
liquid  and  the  loss  of  ammonia,  a  shovelful  of  dissolved 
South  Carolina  phosphate  should  be  thrown  into  the  barrel 
every  few  days.  This  is  well  for  two  reasons.  The  sulphate 
of  lime  contained  in  the  acid  phosphate  fixes  the  ammonia, 
preventing  its  escaping  into  the  air  as  carbonate,  which  it 
wTould  otherwise  do.  The  phosphate  makes  up  a  deficiency  in 
this  manure  also.  From  the  analysis  we  see  that,  while  com- 
paratively rich  in  nitrogen  and  potash,  urine  is  very  poor 
in  phosphoric  acid.  By  adding  the  phosphate  to  the  liquid, 
as  it  is  dried  down,  we  get  a  highly  ammoniated  super- 
phosphate with  potash,  or,  what  is  commonly  called,  a  com- 
plete fertilizer. 

The  solid  dung  and  the  litter,  as  it  becomes  filthy,  are 
throwrn  out  of  the  stalls  daily.  Ordinarily  it  is  thrown  out 
into  the  barn-yard  to  be  leached  by  the  rain  and  scattered 
about  by  the  animals.  Lying  there  during  |the  winter, 
it  loses  two  thirds  of  its  valuable  constituents.     Everything 
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that  is  soluble  is  washed  away,  and  the  exposure  and  tramp- 
ling promote  a  rapid  decay  which  renders  almost  all  the 
plant  food  soluble,  so  that,  when  the  farmer  hauls  out  the 
black  wet  mass  in  the  spring,  he  has  left  most  of  his  ma- 
nure in  the  ditches  which  drain  the  stable-yard. 

The  manure  should  be  thrown  out  under  the  shed  and 
packed  down  as  tightly  as  possible.  Every  good  stable 
ought  to  have  a  shed  conveniently  located  for  this  purpose, 
under  which  a  foundation  for  the  compost  heap  is  con- 
structed. Where  nothing  else  is  done  a  basin  should  be 
scooped  out  and  a  trough  led  from  the  bottom  of  it  into 
a  barrel  in  the  ground.  A  basin  of  brick  covered  with 
cement  or  of  wood,  tightly  laid;  is  better  still.  This  barrel 
will  catch  the  drainage  from  the  pile,  which  can  either  be 
thrown  back  upon  it  when  it  becomes  too  dry,  or  the  urine 
can  be  received  in  this  same  barrel  and  both  be  mixed  with 
dissolved  phosphate.  When  too  large  a  quantity  of  solid 
matter  accumulates  in  the  barrel  it  can  be  thrown  out  upon 
the  heap.  A  little  acid  phosphate  sprinkled  over  the  heap 
every  time  a  new  layer  is  put  on  will  greatly  improve  it. 
This  will  enrich  the  manure,  promote  the  decomposition  of 
the  organic  matter,  and  secure  all  of  its  ammonia.  The 
farmer  may  thus  gradually  build  up  his  compost  heap,  add- 
ing any  chemicals  which  he  may  think  necessary  for  the 
particular  soil  or  crop. 

The  other  plan  is  the  common  one.  Few  stables  upon 
southern  farms  have  the  plank  floors  in  the  stalls,  the  drain- 
age troughs  or  the  compost  sheds  I  have  spoken  of.  The 
bottom  of  the  stalls  is  made  of  the  best  clay  to  be  had,  and 
the  trampling  soon  produces  a  very  impervious  floor.  The 
animals  are  supplied  with  an  abundance  of  litter,  which  is 
packed  down  under  foot  as  fast  as  it  becomes  thoroughly 
soaked.  The  proper  management  in  this  case  is  to  let  the 
manure  alone.  The  mass  had  best  not  be  broken  or  stirred 
until  spring,  if  it  is  possible  to  let  the  accumulation  go  on 
so  long.     If  turned  up  and  exposed  to  the  air  there  will  be 
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more  danger  of  its  losing  value.  If  the  stalls  must  be  cleared 
out  do  Dot  throw  the  manure  out  into  the  barn-yard,  under 
the  eaves  of  the  houses,  to  be  leached  by  the  rain,  but  heap 
up  compactly  under  a  shed,  or  compost  with  acid  phosphate, 
as  already  described.  Manure  kept  in  an  open  yard  will,  in 
the  course  of  a  year,  lose  two  thirds  of  its  value. 

While  this  is  a  bad  method  for  the  health  of  the  animals, 
keeping  them  filthy  and  causing  skin  diseases,  it  is  a  very 
good  plan  to  save  the  manure.  One  must  use  an  abun- 
dance of  litter.  This  makes  it  as  tolerable  as  possible  for 
the  animals,  and  produces  the  more  manure.  Plenty  of 
litter  is  within  the  reach  of  every  one  if  he  will  only  save  it. 
When  the  team  is  not  busy  it  can  be  employed  hauling 
leaves  and  pine  straw.  All  of  the  refuse  of  the  fodder  and 
straw,  the  shucks  and  cobs,  chaff,  <fec,  will  of  course  be  used 
in  this  way  after  the  cattle  have  picked  them  over.  Some 
farmers  use  their  cotton  seed  as  bedding  for  their  horses 
and  mules.  If  their  feeding  value  is  to  be  entirely  neg- 
lected, this  is  a  very  good  plan.  They  add  greatly  to  the 
value  of  the  manure  as  they  are  themselves  rich  in  nitro- 
gen. Their  germs  are  killed  and  they  are  partly  decom- 
posed. Where  the  cotton-seed  meal  is  used  as  a  food,  the 
hulls  make  an  excellent  absorbent  for  the  stalls. 

To  calculate  the  amount  of  manure  made  on  the  farm 
from  the  number  of  stock : — The  estimate  is  that  a  medium 
sized  animal  supplied  with  abundant  fodder,  will  produce 
in  a  year  the  following  amounts  of  manure  : 

Horse  (exclusive  of  loss  during  work),.. 175  cwt. 

Ox  or  cow, . 200  to  250   " 

Sheep  (October  to  May),.....  .... 15  " 

Hog, ....... .25  to  37   " 

The  quality  of  the  manure  depends  upon  the  character  of 
the  feeding  stuffs,  as  mentioned. 
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How  to  Manage  Manure. 

The  changes  which  take  place  when  manure  rs  fermented 
are  quite  complicated.  The  principal  difference  between, 
fresh  and  rotted,  manure  lies  in  the  amount  of  soluble  mat- 
ter in  them.  The  best  information  on  this  subject  is  based 
upon  the  experiments  of  Dr.  Voelcker.  the  chemist  to  the 
Royal  Agricultural  Society  of  Great  Britain.  He  analyzed 
barn-yard  manure  fresh  and  in  all  stages  of  decomposition. 
I  have  space  for  only  two  of  his  analyses,  which  illustrate 
the  difference  between  fresh  and  rotted  manure.  The  com- 
position of  a  five  ton  heap  of  fresh  manure  is  given  in 
the  first  column.  The  composition  of  this  amount,  after 
lying  an  open  manure  pit  six  months,  is  given  in  the  second 
column : 

Fresh.    Rotted*. 

Total  weight  of  manure  in  heap, 10,000.3  lbs.  7,138.3  lbs. 

Water  in  the  heap  of  manure, 6,917       "  4,707       a 

Total  organic  matter, 2,824       u   1,678       u 

Total  inorganic  matter, , „..        559       u      753       "" 

Total  nitrogen  in  heap,  .., „ 64.3   "         63  9 ■  '* 

Total  soluble  organicm  atter, ,, ......         248     ""      305       "* 

Total  insoluble  organic  matter, ....      2,576     "-     1,373      u 

Soluble  mineral  matter, 154     "       204*    " 

Insoluble  mineral   matter, .. ,         405     "        549      u 

Nitrogen  in  soluble  matter, ....         14.9"  21.4   " 

Nitrogen  in  insoluble  matter, ..» .... 49.4  u         42.5   ft 

We  see  that  1,146  lbs.  of  dry  organic  matter  has  been  de- 
composed in  this  heap  of  five  tons.  There  has  been  little 
loss  of  nitrogen,  however,  the  nitrogen  of  this  organic  mat- 
ter having  been  absorbed  by  the  other  materials.  The 
amount  of  insoluble  nitrogen  has  increased.  It  is  21.4  in? 
the  rotted  manure  against  14.9  in  the  fresh.  So  has  the 
amount  of  soluble  mineral  matter  increased.  This  includes 
the  soluble  phosphate.  It  is  evident,  therefore,  that  the 
manure  is  in  a  more  active   and  available  state  than  when* 
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fresh.  This  paper  has  been  frequently  copied  before,  but 
the  following  extract  is  so  interesting  that  I  give  it  as  a 
whole. 

Dr.  Vcelcker  draws  the  following  conclusions  from  his 
experiments : 

"  Having  described  at  length  my  experiments  with  farm- 
yard manure,"  he  says,  "  it  may  not  be  amiss  to  state  briefly 
the  more  prominent  and  practically  interesting  points  which 
have  been  developed  in  the  course  of  this  investigation.  I 
would,  therefore,  observe : 

"  1.  Perfectly  fresh  farm-yard  manure  contains  but  a  small 
proportion  of  free  ammonia. 

"  2.  The  nitrogen  in  fresh  dung  exists  principally  in  the 
state  of  insoluble  nitrogenized  matters. 

"  3.  The  soluble  organic  and  mineral  constituents  of  dung 
are  much  more  valuable  fertilizers  than  the  insoluble.  Par- 
ticular care,  therefore,  should  be  bestowed  upon  the  preser- 
vation of  the  liquid  excrements  of  animals,  and  for  the  same 
reason  the  manure  should  be  kept  in  perfectly  water-proof 
pits  of  sufficient  capacity  to  render  the  setting  up  of  dung 
heaps  in  the  corner  of  fields,  as  much  as  it  is  possible,  un- 
necessary. 

"  4.  Farm-yard  manure,  even  in  quite  a  fresh  state,  con- 
tains phosphate  of  lime,  which  is  more  valuable  than  has 
hitherto  been  suspected. 

"  5.  The  urine  of  the  horse,  cow  and  pig  does  not  contain 
any  appreciable  quantity  of  phosphate  of  lime,  whilst  the 
drainings  of  dung  heaps  contain  considerable  quantities  of 
this  valuable  fertilizer.  The  drainings  of  dung  heaps,  partly 
for  this  reason,  are  more  valuable  than  the  urine  of  our 
domestic  animals,  and,  therefore,  ought  to  be  prevented  by 
all  available  means  from  running  to  waste. 

"  6.  The  most  effectual  means  of  preventing  loss  in  fer- 
tilizing matters  is  to  cart  the  manure  directly  on  the  field 
whenever  circumstances  allow  this  to  be  done. 

"  7.  On  all  soils  with  a  moderate  proportion  of  cla}%  no 
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fear  need  be  entertained  of  valuable  fertilizing  substances 
becoming  wasted  if  the  manure  cannot  be  plowed  in  at  once. 
Fresh,  and  even  well  rotted  dung,  contains  very  little  free 
ammonia;  and  since  active  fermentation,  and  with  it  the 
further  evolution  of  free  ammonia,  is  stopped  by  spreading 
out  the  manure  on  the  field,  valuable  volatile  manuring 
matters  cannot  escape  into  the  air  by  adopting  this  plan. 

"  As  all  soils  with  a  moderate  proportion  of  clay  possess 
in  a  remarkable  degree  the  power  of  absorbing  and  retain- 
ing manuring  matters,  none  of  the  saline  and  soluble  or- 
ganic constituents  are  wasted  even  by  a  heavy  fall  of  rain. 
It  may,  indeed,  be  questioned  whether  it  is  more  advisable 
to  plow  in  the  manure  at  once,  or  to  give  the  rain  fall  op- 
portunity to  wash  it  into  the  soil. 

"  It  appears  to  me  a  matter  of  greatest  importance  to  regu- 
late the  application  of  manure  to  our  fields,  so  that  its  con- 
stituents may  become  properly  diluted,  and  uniformly  dis- 
tributed amongst  a  large  mass  of  soil.  By  plowing  in  the 
manure  at  once,  it  appears  to  me,  this  desirable  end  cannot 
be  reached  so  perfectly  as  by  allowing  the  rain  to  wash  in 
gradually  the  manure  evenly  spread  on  the  surface  of  the 
field. 

"  By  adopting  such  a  course,  in  case  practical  experience 
should  confirm  my  theoretical  reasoning,  the  objection  could 
no  longer  be  maintained  that  the  land  is  not  ready  for  cart- 
ing manure  upon  it.  I  am  inclined  to  recommend,  as  a 
general  rule:  Cart  the  manure  on  the  field, spread  it  at  once, 
and  wait  for  a  favorable  opportunity  to  plow  it  in.  In  the 
case  of  clay  soils,  I  have  no  hesitation  to  say  the  manure 
may  be  spread  even  six  months  before  it  is  plowed  in,  with- 
out losing  any  appreciable  quantity  in  manuring  matter. 

"  I  am  perfectly  aware,  that  on  stiff  clay  land,  farm-yard 
manure,  more  especially  long  dung,  when  plowed  in  before 
the  frost  sets  in,  exercises  a  most  beneficial  action  by  keep- 
ing the  soil  loose  and  admitting  the  free  access  of  frost, 
which   pulverizes   the   land,  and  would,  therefore,   by  no 
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means  recommend  to  leave  the  manure  spread  on  the  sur- 
face without  plowing  it  in.  All  that  I  wish  to  enforce  is, 
that  when  no  other  choice  is  left  but  either  to  set  up  the 
manure  in  a  heap  in  the  corner  of  the  field,  or  to  spread  it 
on  the  field,  without  plowing  it  in  directly,  to  adopt  the  lat- 
ter plan. 

"  In  the  case  of  very  light  sandy  soils,  it  may  perhaps  not 
be  advisable  to  spread  out  the  manure  a  long  time  before  it 
is  plowed  in,  since  such  soils  do  not  possess  the  power  of  re- 
taining manuring  matters  in  any  marked  degree.  On  light 
sandy  soils,  I  would  suggest  to  manure  with  well  fermented 
dung,  shortly  before  the  crop  intended  to  be  grown  is  sown. 

"  8.  Well  rotted  dung  contains,  likewise,  little  free  ammo- 
nia, but  a  very  much  larger  proportion  of  soluble  organic 
and  saline  mineral  matters  than  fresh  manure. 

u  9.  Rotten  dung  is  richer  in  nitrogen  than  fresh. 

"  10.  Weight  for  weight,  rotten  dung  is  more  valuable 
than  fresh. 

"  11.  In  the  fermentation  of  dung,  a  very  considerable 
portion  of  the  organic  matters  in  fresh  manure  is  dissipated 
into  the  air  in  the  form  of  carbonic  acid  and  other  gases. 

"  12.  Properly  regulated,  however,  the  fermentation  of 
dung  is  not  attended  with  any  very  great  loss  of  nitrogen 
nor  of  saline  mineral  matters. 

"  13.  During  the  fermentation  of  dung,  the  phosphate  of 
lime  wThich  it  contains  is  rendered  more  soluble  than  in 
fresh  manure. 

"  14.  During  the  fermentation  of  dung,  ulmic,  humic  and 
other  organic  acids  are  formed,  as  well  as  gypsum,  which 
fixes  the  ammonia  generated  in  the  decomposition  of  the  ni- 
trogenized  constituents  of  dung. 

"  15.  In  the  interior  and  heated  portions  of  manure  heaps 
ammonia  is  given  off;  but,  on  passing  to  the  external  and 
cold  layers  of  dung  heaps,  the  free  ammonia  is  retained  in 
the  heap. 

"  16.  Ammonia  is  not  given  off  from  the  surface  of  well 
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compressed  dung  heaps,  but,  on  turning  manure  heaps,  it 
is  wasted  in  appreciable  quantities.  Dung  heaps,  for  this 
reason,  should  not  be  turned  more  frequently  than  abso- 
lutely necessary. 

"  17.  No  advantage  appears  to  result  from  carrying  on  the 
fermentation  of  dung  too  far,  but  every  disadvantage. 

"  18.  Farmyard  manure  becomes  deteriorated  in  value 
when  kept  in  heaps  exposed  to  the  weather,  the  more  the 
longer  it  is  kept. 

"  19.  The  loss  in  manuring  matters,  which  is  incurred  in 
keeping  manure-heaps  exposed  to  the  weather,  is  not  so 
much  due  to  the  volatilization  of  ammonia  as  to  the  re- 
moval of  ammoniacal  salts,  soluble  nitrogenized  organic 
matters,  and  valuable  mineral  matters,  by  the  rain  which 
falls  in  the  period  during  which  the  manure  is  kept. 

"  20.  If  rain  is  excluded  from  dung-heaps,  or  little  rain 
falls  at  a  time,  the  loss  in  ammonia  is  trifling,  and  no  saline^ 
matters,  of  course,  are  removed;  but,  if  much  rain  falls, 
especially  if  it  descends  in  heavy  showers  upon  the  dung- 
heap,  a  serious  loss  in  ammonia,  soluble  organic  matter, 
phosphate  of  lime,  and  salts  of  potash  is  incurred,  and  the 
ammonia  becomes  rapidly  deteriorated  in  value,  whilst  at 
the  same  time  it  is  diminished  in  weight. 

"  21.  Well-rotted  dung  is  more  readily  affected  by  the  de- 
teriorating influence  of  rain  than  fresh  manure. 

"  22. .  Practically  speaking,  all  the  essentially  valuable 
manuring  constituents  are  preserved  by  keeping  farm-yard 
manure  under  cover. 

"23.  If  the  animals  have  been  supplied  with  plenty  of 
litter,  fresh  dung  contains  an  insufficient  quantity  of  water 
to  induce  an  active  fermentation.  In  this  case,  fresh  dung 
cannot  be  properly  fermented  under  cover,  except  water  or 
liquid  manure  is  pumped  over  the  heap  from  time  to  time. 
Where  much  straw  is  used  in  the  manufacture  of  dung  and 
no  provision  is  made  to  supply  the  manure  in  the  pit  at  any 
time  with  the  requisite  amount  of  moisture,  it  may  not  be 
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advisable  to  put  up  a  roof  over  the  dung-pit.  On  the  other 
hand,  on  farms  where  there  is  a  deficiency  of  straw,  so  that 
the  moisture  of  the  excrements  of  our  domestic  animals  is 
barely  absorbed  by  the  litter,  the  advantage  of  erecting  a 
roof  over  the  dung-pit  will  be  found  very  great. 

"  24.  The  worst  method  of  making  manure  is  to  produce 
it  by  animals  kept  in  open  yards,  since  a  large  proportion 
of  valuable  fertilizing  matters  is  wasted  in  a  short  time; 
and  after  the  lapse  of  twelve  months,  at  least  two-thirds  of 
the  substance  of  the  manure  is  wasted,  and  only  one-third, 
inferior  in  quality  to  fresh  dung,  is  left  behind." 

The  Hurdling  System. 

One  gathers  easily  from  these  remarks  that  it  is  a  difficult 
matter  to  manage  stable  manure  so  as  to  preserve  all  of  its 
active  ingredients.  All  of  these  difficulties  are  avoided 
where  the  hurdling  system  is  possible.  Dr.  Voelcker  has 
shown  how  rapidly  manure,  spread  out  over  the  barn-yard, 
deteriorates.  Such  animals  therefore,  as  are  usually  left  to 
stand  in  the  barn-yard  should  be  penned  at  night  upon  the 
land  to  be  fertilized.  Movable  fences  are  constructed  with- 
out much  labor,  and  with  their  help  several  acres  may  be 
highly  fertilized  by  the  droppings  of  the  cattle  or  sheep  of 
an  ordinary  farm  during  a  year.  Land,  once  enriched  in 
this  way,  retains  its  fertilit}r  a  long  time.  A  gentleman 
tells  me  that  a  spot  in  a  poor  field  where  a  sheep  pen  stood 
fifteen  years  ago  still  presents  a  contrast  to  the  surrounding 
ground  by  the  greater  luxuriance  of  the  crops. 

Prof.  Pendleton  says,  speaking  of  the  hurdling  system  :* 

"  By  a  similar  process,  sheep  husbandry  might  be  made 

a  great  source  of  income  to  our  farmers.     There  is  nothing 

more  valuable  than  their  droppings  for  fertilizing  some  soils, 

having  in  them  twice  as  much  nitrogen  as  fresh  horse  ma- 


♦Scientific  Agriculture,  p.  321. 
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nure,  and  when  dry  as  three  to  two.  By  a  recent  experi- 
ment on  turnips,  we  have  become  satisfied  that  any  amount 
can  be  produced  on  our  poorest  soils  by  the  application  of 
super-phosphate.  50  lbs.  of  this  article,  costing  $1.25  per 
acre,  with  half  a  stand,  produced  84  bushels :  the  natural 
soil  only  21.  In  another  experiment,  with  200  lbs.  of  am- 
moniated  superphosphate,  2,201  bushels  were  produced, 
against  52J  on  natural  soil. 

"  Now,  if  our  legislatures  would  tax  the  dogs,  and  the 
farmers  buy  a  little  superphosphate,  and  make  turnips  on 
land  otherwise  valueless,  having  a  small  flock  of  sheep  to 
begin  with,  they  could  do  several  good  things  thereby. 
The  sheep,  by  the  aid  of  hurdle  pens,  which  could  be  moved 
every  morning  if  necessary,  would  eat  the  turnips  off  the 
land,  leaving  their  deposits,  (which  would  enrich  the  soil) 
and  continue  through  the  winter  until  the  turnip  field  was 
eat  out,  then  you  have  a  rich  field  to  make  cotton  on,  with 
a  crop  of  wool,  and  a  supply  of  ;mutton.  If  all  would  en- 
gage in  it,  the  labor  is  divided  between  wool  and  cotton,  the 
price  of  cotton  advanced,  the  number  of  dogs  lessened,  and 
more  food  and  clothing  for  the  poor.  We  are  satisfied  that 
wool  can  thus  be  produced  cheaper  than  cotton,  and  know 
that  lands  can  thus  be  fertilized  at  a  much  cheaper  rate 
than  to  import  nitrogen  and  phosphoric  acid  from  the  Pa- 
cific isles  in  the  high  priced  guano  found  in  the  markets. 

"  Boussingault  made  an  experiment  on  a  stubble  with  200 
sheep  for  one  fortnight.  He  found  that  each  sheep  ma- 
nured a  surface  of  four  square  feet  every  night,  so  as  to  pro- 
duce a  maximum  crop  of  turnips.  At  this  rate,  a  flock  of 
200  sheep  would  make  fourteen  acres  of  land  rich  in  one 
3rear.  Estimating  that  each  acre  would  make  600  lbs.  more 
of  seed  cotton  than  the  natural  soil,  the  200  sheep  would 
make  $308.00  at  11  cents  for  cotton  the  first  year;  and  the 
second  year  about  the  same  amount  could  be  realized  from 
the  same  land.  The  value  of  the  wool  and  mutton  would 
be  added  to  this." 
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III.  Materials  Supplying  Lime. 

The  Analysis  of  Coral.— -The  following  is  the  detailed 
analysis  of  a  piece  of  astraea  bella,  Coral,  found  in  the  marl 
beds  : 

Sample,  Ko.  1114,  from  J.  J.  Wolfe  nden,  Esq  ,  Newborn,  N.  C,  con- 
tains : 

Moisture, 0.53  per  cent. 

Insoluble  matter,  (Sand,  &c.,).„ 9.19 

Organic  Matter,. 4.25 

Ferric  Oxide  and  Alumina, .. 0.79 

Carbonate  of  Lime,. 83.27 

Sulphate  of  Lime,  ......... 0.63 

Phosphate  of  Lime,... 0.08 

Carbonate  of  Magnesia. .. 0.59 

Potassium, , trace. 

Sodium  Chloride, 0.60  percent. 


99.  m 


Marls.— Our  people  are  acquainted  with  the  great  value 
of  marl  as  a  fertilizer.  They  are  found  in  enormous  quan- 
tities throughout  all  the  eastern  part  of  the  State.  When 
the  local  freight  rates  are  brought  down  low  enough,  these 
marl  beds  are  destined  to  be  extensively  worked.  At  present 
their  use  is  restricted  to  the  immediate  neighborhood  in 
which  they  are  found.  Lime  is  the  valuable  constituent  of 
ordinary  marl  in  which  it  exists  as  carbonate.  Phosphoric 
acid  is  found  in  small  amounts  in  nearly  all  of  our  maris. 
Potash  is  found  more  rarely.  The  amount  of  sand  and  the 
amount  of  these  constituents  valuable  for  fertilizing  pur- 
poses, are  given  only  in  the  following  analyses; 
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Limestone  is  similarly  carbonate  of  lime,  often  with  car- 
bonate of  magnesia,  when  it  is  called  Dolomite,  and  con- 
taining varying  amounts  of  sand  and  oxides  of  iron  and 
alumina.  In  some  districts  it  is  ground  and  applied  to  the  soil 
instead  of  marl.  The  objection  to  this  is  the  expense  of  the 
grinding,  which  is  a  difficult  operation  generally,  and  re- 
quires heavy  machinery.  Where  plaster  and  marl  are  not 
to  be  had  it  ma}7  still  be  used  profitably,  however,  upon  soils 
in  great  need  of  litne.  I  add  the  analysis  of  a  limestone, 
which  is  almost  pure  carbonate  of  lime : 

Sample,  ISTo.  1279,  of  Limestone,  from  Messrs.  French  Bros.,  Rocky 

Point,  1ST.  C,  marked  "From  Excelsior  Plantation,"  contained: 

Lime 51  84  per  cent. 

Equivalent  to  Carbonate  of  Lime, 92.58     "      " 

Another  form  in  which  lime  is  found  as  carbonate  is  oys- 
ter shells: 

Sample,  No.  1340,  was  from  L.  Harvey,  Esq.,  Kinston,  N".  C   It  con- 
tained : 

Lime,... 50.31  per  cent. 

Equivalent  to 

Carbonate  of  Lime, 88.05     "     " 

Phosphoric  Acid, trace. 

Agricultural  Lime. — When  any  form  of  carbonate  of 
lime,  limestone,  oyster  shells  or  shell  marl  is  burnt,  the  car- 
bonic acid  is  expelled,  and  simple  lime  is  the  product.  This 
is  a  favorite  form  in  which  to  apply  lime.  It  is  usually  air- 
slaked,  as  it  is  said,  which  reduces  the  rock  lime  to  a  fine 
powder  suitable  for  scattering.  During  this  air-slaking  the 
lime  takes  up  carbonic  acid  again  in  part,  and  water.  The 
lime  sold  as  agricultural  lime  is  all  in  this  condition.  The 
following  analysis  illustrates  its  composition  : 

Sample,  ~No.  1055,  of  prepared  Lime,  from  the  Commissioner  of  Agricul- 
ture, contained : 

Water, 18.55  per  cent. 

Lime, , 41.68     "      " 

Magnesia, 0.36    "      " 

Potash, „ trace. 

Sulphuric  Acid,.. " 

Carbonic  Acid, Undetermined. 

K 
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Such  lime  is  a  powerful  "  digestive''  agent  in  the  soil  as 
well  as  a  plant-food.  It  acts  upon  the  insoluble  mineral 
compounds  of  the  soil,  releasing  potash  and  soda  from  the 
conditions  which  locked  them  up  from  the  plants.  It  is 
also  a  great  promoter  of  the  decomposition  of  all  organic  mat- 
ter. It  greatty  promotes  the  formation  of  nitric  acid,  through 
which  form,  probably,  all  the  nitrogen  has  to  pass  before  it 
can  be  taken  up  by  plants.  It  releases  thus  also  all  of  the 
ash  elements  of  vegetable  matter,  and  lenders  them  avail- 
able as  plant  food.  Lime  is  applied,  therefore,  with  great 
advantage  to  freshly  drained  swamp  lands  and  to  newly 
cleared  lands.  It  corrects  the  acidity  of  sour  soils,  and 
causes  all  such  lands  to  give  up  their  plant-food  at  once. 
This  effect  of  lime  should  be  kept  in  mind  when  it  is  used. 
It  is  to  be  remembered  that  it  is  burning  up  the  organic  mat- 
ter and  digesting  all  the  food  the  soil  contains,  and  care  must 
be  taken  to  supply  more  organic  matter,  or  the  last  state  of 
■the  land  will  be  worse  than  the  first.  Lime  on  the  top  of 
leaves,  muck  or  cotton  seed  on  the  land  is  advisable,  when 
these  are  ready  at  hand.  Lime  is  often  mixed  with  common 
salt,  potash  salts,  or  plaster.  They  arc  similar  digestive 
■  agents  and  promote  the  effects  of  lime. 

Plaster,  Gypsum  or  Sulphate  op  Lime. — The  value  of 
dime  in  this  form  is  well  known.  Sulphate  of  lime  being 
somewhat  soluble  in  water  is  immediately  available  as  plant 
food,  wherever  lime  is  required.  The  sulphuric  acid  in  plas- 
ter is  valuable,  besides  both  as  food  for  plants,  and  as  a  most 
.powerful  reagent  in  the  soil.  Its  action  in  "  fixing  "  the  am- 
monia of  the  soil  is  a  most  important  one.  As  ammonia  is 
formed  from  decomposing  nitrogenous  matter,  it  is  most 
liable  to  combine  with  the  carbonic  acid,  formed  at  the  same 
time,  or  abundantly  existing  in  the  soil,  producing  carbon- 
ate of  ammonia,  a  very  volatile  salt  and  one  therefore  which 
is  likely  to  escape  into  the  atmosphere  entirely.  With  this 
carbonate  of  ammonia  the  sulphate  of  lime  undergoes  a 
complete  decomposition  followed  by  a  re-combination.     The 
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acids  and  bases  change  their  relations,  the  sulphuric  acid 
going  to  the  ammonia  and  the  carbonic  acid  taking  the  lime, 
forming  sulphate  of  ammonia,  a  far  less  volatile  salt,  and 
carbonate  of  lime,  the  compound  contained  in  marl  and  lime- 
stone. It  has  been  shown  by  experiment  that  soils  hold 
this  sulphate  of  ammonia  more  persistently  than  any  other 
soluble  nitrogen  compound.  Even  clean  white  sand  has  been 
found  to  retain  it  in  considerable  amount.  This  is  a  very 
important  change,  therefore,  since  the  soil's  supply  of  nitro- 
gen is  as  liable  to  be  washed  out  of  it  as  it  is  to  escape  into 
the  atmosphere.  This  is  the  explanation  of  how  ground 
plaster,  sprinkled  over  the  fermenting  manure  heap,  pre- 
vents the  escape  of  the  pungent  ammoniacal  gases,  which 
are  perceived  so  readily  by  the  nose.  The  sulphate  of  lime, 
artificially  formed,  when  the  phosphates  are  dissolved  with 
sulphuric  acid,  answers  the  same  purpose  when  a  super- 
phosphate is  added  to  the  compost  heap,  while,  of  course, 
the  manure  is  very  much  enriched  by  the  phosphoric  acid. 
Commercial  ground  plaster  contains  moisture,  combined 
water,  and  a  small  amount  of  sand  and  carbonate  of  lime, 
besides  the  sulphate  of  lime. 

1089.  4tPure  Land  Plaster,"  from  the  Commissioner  of  Agriculture.. 
1144.  "  Ground  Plaster,""  from  the  Commissioner  of  Agriculture, 

1089.     1154. 

They  contain  of  Sulphate  of  Lime 74.46    78.10  per  cent. 

The  uses  of  plaster  as  a  top  dressing  upon  grasses,  and 
upon  clover,  lucerne,  peas,  &c.}  is  well  known.  In  the  case 
of  the  latter  class  of  plants,  the  legumes,  it  is  supposed  by 
some  chemists,  that  the  plaster  assists  them  in  their  supposed 
capacity  of  assimilating  nitrogen  directly  from  the  atmos- 
phere.    This  matter  is  very  obscure  still,  however. 

IV.  Materials  Supplying  Phosphoric  Acid. 

In  response  to  the  great  number  of  questions  asked  me 
concerning  the  origin,  composition,  grade,  and  comparative 


68       Annual  Report  N.  C.  Experiment  Station. 

value  of  the  various  fertilizing  materials  used  in  manufac- 
turing fertilizers  in  the  factory  or  upon  the  farm,  I  shall 
give  a  brief  account  of  some  articles  used  in  our  section. 
In  selecting  subjects  to  be  explained,  I  shall  be  guided  by  the 
questions  which  have  been  most  frequently  asked  me,  and 
I  hope,  in  this  way,  to  lay  a  foundation  for  future  work. 
When  my  farmer  friends  understand  sufficiently  the  mate- 
rials with  which  they  have  to  deal,  I  shall  hope  to  see  them 
proceed  more  intelligently  to  experiment  upon  their  soils, 
to  ascertain  their  wants,  and  to  provide  manures  that  will 
meet  their  requirements. 

In  the  great  majority  of  cases  the  farm  materials  will 
have  to  be  enriched  with  phosphoric  acid.  This  is  the  in- 
gredient most  often  lacking  in  the  soil.  It  is,  at  the  same 
time,  the  one  in  which  stable  manure  is  most  deficient. 
Fortunately,  the  sources  of  phosphoric  acid  are  numerous, 
and  the  supply  sufficiently  abundant  to  put  it  within  the 
reach  of  every  farmer  who  is  able  to  cultivate  the  soil  with 
any  degree  of  success.  The  bones  of  all  animals  are  rich 
in  it.  Extensive  beds  of  mineral  phosphates  are  found  in 
various  quarters  of  the  globe.  It  is  most  providential  for 
America,  that,  just  at  the  time  when  her  virgin  soil  was  be- 
ginning to  show  signs  of  exhaustion,  great  beds  of  phos- 
phates were  found  at  hand  to  revivify  it. 

Bones. — The  average  composition  of  raw  bones  may  be 
considered  as  the  following : 

Water,  fat  and  osseine  or  gelatine 48 

Phosphate  of  lime  and  a  little  phosphate  of  magnesia...  46 

Carbonate  of  lime..    4 

Chlorides  and  sulphates  of  potash  and  soda , 2 

100 

The  osseine,  or  animal  matter  of  the  bone,  contains  3  to  5 
per  cent,  of  nitrogen,  also  a  valuable  ingredient.  When  bones 
are  exposed  to  the  weather,  however,  this  animal  matter 
decomposes,  and  the  nitrogen  is  all  lost.     Likewise,  when 
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bones  are  boiled  for  making  soap,  or  steamed  in  the  glue 
manufacture,  a  large  share  of  this  animal  matter  is  re- 
moved and  with  it  the  nitrogen.  Such  bones  have  not  a 
full  commercial  value,  therefore.  The  sawdust  and  chips 
from  factories  where  ivory  and  bones  are  worked,  sometimes 
come  into  the  trade.  On  account  of  their  density,  they  are 
less  valuable  to  the  farmer  than  raw  bones. 

Ground  bone  is  an  old  and  favorite  manure.  The  rapidity 
with  which  it  acts,  depends,  for  one  thing,  upon  the  degree 
of  fineness  to  which  it  is  ground.  The  finer  the  particles, 
the  more  surface  they  expose  to  the  solvent  action  of  the 
soil-water,  and  the  more  rapidly,  therefore,  they  are^deeom- 
posed.  The  phosphate  of  bones  is  the  three-lime-phosphate 
or  "  insoluble  "  phosphate.  It  is  insoluble  in  water,  but  is 
slowly  dissolved  by  the  carbonic  acid  of  the  soil,  and  the 
organic  acids  of  plants.  This  explains  why  it  is  so  neces- 
sary for  the  bone  to  be  finely  ground,  it  has  become  cus- 
tomary ?  accordingly,  to  classify  ground  bone  as  fine,  medium, 
or  coarse,  according  to  the  degree  of  fineness.  Fine  bone 
has  all  of  its  particles  less  than  f-u  inch,  medium  bone  its  to 
T2  inch,  and  coarse  bone  larger  than  f  inch.  The  interme- 
diate grades  are  fine  medium  and  coarse  medium.  Bone 
is  exceedingly  difficult  to  grind,  and  it  is  almost  impossible 
to  reduce  all  of  the  particles  to  a  uniform  degree  of  fine- 
ness, in  determining  "the  grade  of  a  sample  of  bone,  it 
is  necessary  to  separate  the  different  sized  particles  from 
oach  other  by  sifting  through  appropriate  sieves,  and  to 
weigh  the  amount  of  each  grade.  The  following  analyses 
will  illustrate  the  chemical  examination  of  bone: 

1088.  Baugh'sBone  Meal,  sample  from  Commissioner  of  Agriculture. 
1203.  Bone  Meal  from  Capt,  James  R.  Thigpen,  Tarboro,  N.  C. 

1088.       1203. 

Total  Phosphoric  Acid 23.75  18.32 

Equivalent  to  Bone  Phosphate 51.85  40.00 

Nitrogen 3.90  4.55 

Equivalent  to  Ammonia- 4.73  5.53 
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Bone-black  and  Bone-ash. — When  raw  bones  are  sub- 
jected to  a  strong  heat  in  close  retorts,  the  animal  matter  is 
destroyed  and  the  nitrogen  driven  off.  The  bone-charcoal 
which  remains,  is  broken  up  to  a  coarse,  granular  form  for 
the  sugar  refiners.  The  dust  and  the  spent  bone-black  from 
the  refineries  go  into  superphosphates,  being  usually  treated 
with  acid.  When  bones  are  burned,,  bone-ash  is  produced. 
This  is  one  means  of  reducing  bones  to  a  powder  for  fertil- 
izing purposes.  In  the  La  Platte  district  of  South  America 
large  quantities  of  bone-ash  are  produced  by  burning  the 
bones  of  slaughtered  animals*  It  is  an  objectionable  method 
since  it  destroys  all  of  the  nitrogen,  but  where  bones 
have  to  be  transported  a  long  way  to  find  a  market,  as  from 
South  America  to  North  America,  it  is  done  to  save  freights. 

How  to  Reduce  Bones  upon  the  Farm.— A  satis- 
factory method  of  doing  this  would  be  most  desirable, 
A  large  heap  of  bones  may  be  accumulated  upon  every 
farm  if  a  little  attention  is  paid  to  picking  them  up.  If 
they  could  be  reduced  to  a  powder  they  would  be  a  valuable 
addition  to  the  fertilizing  resources  of  the  farm.  Bones  are 
very  difficult  to  break  upland  it  takes  the  heaviest  machinery 
to  grind  them.  Some  chemical  means  must  be  applied 
to  reduce  them. 

It  has  been  recommended  to  use  sulphuric  acid  or  u  oil  of 
vitriol n  for  this  purpose.  This  would  be  the  very  best, 
means  of  reducing  bones  on  the  farm  if  it  was  convenient 
and  practicable.  The  sulphuric  acid  would  not  only  sepa- 
rate the  particles  of  phosphate,  by  eating  up  the  animal 
matter  which  binds  them  together,  but  would  also  dissolve- 
these  particles  and  produce  the  soluble  phosphates  which 
act  so  much  more  promptly  in  the  soil.  In  fact,  however,, 
this  method  is  almost  impracticable  and  very  inconve- 
nient. In  order  to  get  the  bones  at  all  well  reduced  by  the 
acid,  they  must  be  pretty  finely  beaten  up  before  it  is  added. 
The  pounding  is  difficult  and  tedious,  and  unless  a  large 
excess  of  acid  is  used  the  reduction  is  always  far  from  com- 
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plete.  The  acid  attacks  the  outside  of  a  lump  and  forms 
a  coating  of  sulphate  of  lime  over  it  which  prevents  further 
action.  Sulphuric  acid  is  more  or  less  dangerous  to  trans- 
port and  to  handle. 

The  reduction  with  strong  alkalies  is  far  more  convenient, 
and  although  no  soluble  phosphate  is  produced,  bones  re- 
duced in  this  way  have  been  found  to  produce  excellent  re- 
sults. Ashes,  or  lime,  or  a  mixture  of  these,  may  be  used 
for  this  purpose.  Professor  Johnson  gives  the  following  di-' 
rections  :* 

"Arrange  a  circular  laj^er  of  bones  closely  laid  on  a  bed, 
afoot  thick  of  good  loam,  under  shelter;  wet  them  from 
a  watering  pot  and  sprinkle  over  them  wood  ashes  enough 
to  fill  all  the  chinks.  Then  give  a  coating  of  gypsum  ;  put 
upon  that  a  few  inches  of  muck  or  loam,  adding  all  along 
as  much  water  as  will  well  moisten  the  earth  and  ashes  but 
not  more  than  the  mass  can  easily  absorb;  then  place  an- 
other layer  of  bones  with  ashes,  gypsum,  loam  or  muck,  and 
water  as  before,  until  the  heap  is  built  up  several  feet; 
finally,  cover  with  loam  and  keep  moist  by  adding  water 
from  time  to  time,  but  not  enough  to  run  away  from  the  bed. 
When  the  bones  are  sufficiently  softened,  mix  well  together 
with  the  loam  used  as  bed  and  cover,  and  with  more  if  need 
be.  This  plan  would  require  more  time  but  perhaps  would 
be  as  efficacious  and  more  convenient  than  the  process  last 
described. 

"  Instead  of  wood  ashes  a  mixture  of  lime  and  some  form 
of  "potash  salts'7  might  be  employed,  but  trials  on  a  large 
scale  would  be  needful  to  learn  the  proper  proportions  and 
mode  of  working. 

"A  third  method  of  disintegrating  bones  is  to  induce  de- 
composition of  the  animal  matter  (ossein),  by  composting 
or  interstratifying  them  with  fermenting  horse  dung,  and 
keeping  the  mass  moist  by  covering  with  loam  and  adding 


*Bep,  Conn.  Agricultural  Experiment  Station,  '81. 
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occasionally  urine  or  dung-heap  liquor.  As  to  the  details 
of  this  method  or  the  practicability  of  it,  I  can  give  no  in- 
formation." 

Mineral  Phosphates. — Beds  of  mineral  phosphates  are 
found  in  numerous  places.  The  more  important  ones  for 
us  are  those  on  the  Ashley  river  in  South  Carolina  and  the 
island  of  Navassa  in  the  West  Indies.  Apatite,  hard  crys- 
lallized  phosphate  of  lime,  occurs  in  considerable  quanti- 
ties in  Canada.  Its  hardness  and  the  difficulty  of  getting  it 
out,  have  prevented  its  extensive  use  up  to  this  time.  The 
composition  of  these  and  other  mineral  phosphates  can  be 
seen  in  the  table  at  the  end  of  this  chapter.  Much  the 
largest  number  of  the  superposphates  manufactured  in  this 
country  have  these  phosphates  as  their  basis. 

In  smaller  amounts,  the  South  Carolina  phosphate  is  used 
simply  very  finely  ground.  Upon  soils  containing  a  large 
amount  of  organic  matter,  or  wherever  vegetable  matter 
can  be  added,  as  in  the  case  of  a  rye  or  pea  fallow,  it  has 
been  found  to  do  quite  well.  On  sandy  soils  or  soils  desti- 
tute of  vegetable  matter  it  appears  to  have  no  effect  what- 
ever. This  ground  phosphate  can  be  had  at  about  seventeen 
dollars  a  ton.  It  deserves  a  trial  to  see  whether  in  the  fer- 
menting manure  heap  it  could  not  be  dissolved  in  sufficient 
amount  to  greatly  improve  the  manure.  Upon  infertile 
lands,  where  prompt  results  are  demanded,  the  phosphate 
which  has  been  treated  with  sulphuric  acid  will  be  found 
necessary.  But  upon  lands  already  in  good  condition  it  is 
likely  that  the  finely  ground  phosphate  will  be  found  a 
permanent  source  of  increasing  fertility. 

Dissolved  Bones  a.nd  Dissolved  Mineral  Phosphates. 
On  the  large  scale,  where  heavy  machinery  can  be  used 
to  crush  the  bones  and  to  mix  them  with  the  acid,  this 
method  of  reducing  them  is  a  most  profitable  one.  To  un- 
derstand the  composition  of  the  superphosphate,  which  is 
the  result  of  treating  bones  or  mineral  posphates  with  sul- 
phuric acid,  it  will  be  necessary  to  consider  for  a  little  the 
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chemistry  of  the  phosphates.  The  phosphate  of  lime  of 
natural  bones  is  best  described  as  composed  of  three  parts 
of  lime  and  one  of  pho-phoric  acid.  This  compound  is  in- 
soluble in  pure  water.  In  view  of  this  fact  it  is  often  called 
insoluble  phosphate,  and  the  amount  of  phosphoric  acid 
found  remaining  in  this  form  in  superphosphates,  is  called 
insoluble  phosphoric  acid.  This  is  the  compound  of  phos- 
phoric acid  found  in  all  mineral  phosphates  as  well  as  in 
all  bones.  ,From  its  occurrence  in  bones  it  is  called  in  the 
trade  Bone  Phosphate..  In  this  form  phosphoric  acid  is  not 
immediately  available  to  plants.  It  is  slowly  dissolved, 
however,  by  the  carbonic  acid  and  the  other  acids  of  the 
soil-water  and  of  plants,  and  becomes  assimilable  in  this 
way.  Fine  bone-meal  is  dissolved  rapidly  enough  in  many 
soils  to  supply  the  demands  of  a  crop,  and  even  finely 
ground  mineral  phosphates  are  dissolved  in  some  soils,  as 
we  have  seen.  The  degree  of  fineness  of  the  finest  powder 
which  it  is  possible  to  produce  by  any  mechanical  means, 
like  grinding,  crushing,  &c,  is  almost  infinitely  short  of  the 
fineness  of  a  powder  precipitated  from  a  chemical  solution. 
This  is  the  great  advantage  of  reducing  phosphates  by 
means  of  acid.  When  sulphuric  acid  acts  upon  this  three- 
lime-phosphate,  two  parts  of  sulphuric  acid  take  two  parts 
of  the  lime  out  of  the  compound  producing  two  parts  of 
sulphate  of  lime  or  plaster  and  leaving  a  new  phosphate, 
one-lime  phosphate,  which  is  easily  soluble  in  pure  water. 
It  may  happen  also,  if  the  amount  of  acid  added  is  insuffi- 
cient, that  only  one  part  of  lime  is  taken  out  of  the  three- 
lime-phosphate,  and  a  two-lime-phosphate  is  left.  This  two- 
lime  phosphate  is  that  commonly  called  "  reverted  "  or 
"precipitated  "  phosphate.  It  is  much  more  slowly  soluble 
in  pure  water,  but  is  readily  soluble  in  plant  juices  and  to 
a  considerable  extent  in  most  soil-waters,  that  is,  in  water 
containing  ulmic,  humic  and  carbonic  acids.  But  this  is 
not  the  usual  way  in  which  the  reverted  or  precipitated 
phosphate  is  formed.     Immediately  after  the  process  of  dis- 
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solving  has  been  completed,  nearly  all  of  the  phosphate 
which  was  attacked  by  the  acid  is  found  as  the  soluble  one- 
lime-phosphate.  When  the  mass  has  lain  in  bulk  a  time,  a 
change  is  usually  found  to  have  taken  place.  If  there  is  any 
oxide  of  iron  or  alumina,  or  any  unattacked  three-lime-phos- 
phhate  present,  a  considerable  amount  of  the  two-lime-phos- 
phate or  reverted  phosphate  is  sure  to  be  formed.  These  ox- 
ides combine  with  a  part  of  the  phosphoric  acid  in  one-lime- 
phosphates,  and  the  parts  of  lime  have  to  double  upon  the*re- 
maining  phosphoric  acid.  This  is  a  retrograde  movement. 
The  phosphate  is  returning  toward  insolubility,  hence  the 
term  "reverted  '■  for  the  two-lime-phosphate.  Correspond- 
ing phosphates  of  other  oxides  besides  lime,  are  called  by 
the  same  name. 

This  retrograde  movement  may  not,  in  fact,  seldom  does, 
stop  at  this  point.  Just  as  the  two-lime-phosphate  was 
formed  from  the  soluble  one-lime-phosphate  in  the  presence 
of  oxides  of  iron  and  alumina,  the  three-lime  phosphate  or 
original  insoluble  phosphate  may  be  formed  from  the  re- 
verted phosphate  in  turn  through  the  further  action  of  the 
oxides. 

These  changes  may  not  go  so  far  as  the  complete  precipi- 
tation of  the  phosphoric  acid,  rendered  soluble,  in  the  bulk 
of  the  superphosphate  itself.  But  they  do  take  place  al- 
most immediately  when  the  soluble  phosphate  comes  into 
the  ordinary  moist  soil.  All  fertile  soils  contain  enough 
oxide  of  iron  and  alumina  in  the  clay  to  convert  all  of  the 
soluble  phosphate,  which  is  ordinarily  added  to  the  soil, 
into  insoluble  phosphate.  Does  any  one  ask  what  was 
gained  then  by  dissolving  the  insoluble  phosphate  with 
acid,  if  it  is  to  become  insoluble  phosphate  again  immedi- 
ately upon  coming  into  the  soil,  I  answer  that  the  gain  is 
in  the  degree  of  the  fineness  and  the  extent  of  the  subdi- 
vision of  the  phosphate.  The  acid  was  simply  the  most 
effective  pulverizer  which  could  be  used.  The  uncrystalized 
powders  which  fall   out  of  chemical  solutions  are,  as  has 
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been  said,  almost  infinitely  fine  as  compared  with  the  finest 
powder  that  can  be  produced  by  grinding.  The  acid  dis- 
solves up  the  comparatively  coarse  fragments,  and  when  the 
phosphate  is  precipitated  in  the  soil  if  is  in  exceedingly  fine 
particles.  It  is  a  matter  of  experience  that  these  fine  parti- 
cles are  within  the  power  of  plants  to  absorb,  as  rapidly  as 
they  need,  phosphoric  acid,  while  the  coarser  ones  are  not. 
In  this  fine  state  the  phosphoric  acid  is  immediately  and 
wholly  available.  In  the  coarse  state  it  was  not.  This  is 
what  has  been  gained. 

This  is  the  important  thing  to  know  about  every  su- 
perphosphate. What  amount  of  phosphoric  acid  does  it 
contain  which  will  be  in  this  available  state  in  the 
soil?  We  can  take  for  granted  that  all  that  is  soluble  in 
pure  water  and  all  that  which,  once  soluble,  has  become 
"reverted"  in  the  superphosphate  will,  be  available  in  the 
soil.  In  reporting  the  analyses  of  superphosphates,  there- 
fore, we  add  the  amount  of  soluble  phosphoric  acid  and  the 
amount  of  "reverted"  phosphoric  acid  found  together,  and 
call  their  sum  available  phosphoric  acid.  It  has  become 
customary  to  state  also  the  amount  of  bone  phosphate  or 
three  lime-phosphate  which  the  available  phosphoric  acid  is 
capable  of  producing.  The  following  analysis  of  a  sample 
of  dissolved  bone,  No.  1060,  is  given  by  way  of  illustration: 

In  100  parts  the  sample  contained  of 

Moisture,  lost  at  212°  Fahrenheit 14.55  per  cent. 

Hand  and  insoluble  matter 3.56    "      " 

Soluble  Phosphoric  Acid 14.35  perct. 

Reverted        "  "    1  06  "     " 


Equal  to  Available  Phos.  Acid..  15.41  "     " 

Equivalent  to  Bone  Phosphate  dissolved 33.65   "      " 

Insoluble  Phosphoric  Acid 1.91  perct. 

Equivalent  to  Bone  Phosphate  undissolved...     4.16   "      '* 
15.41  pounds  of  available  phosphoric  acid  @12J  cents=$1.921%3o  for  100 
pounds,  or  $38.52  for  2000  pounds. 

The  composition  of  South  Carolina  phosphate  rock  (river- 
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rock)  and  of  Navassa  phosphate  in  the  raw  state,  is  illus- 
trated by  tbe  following : 

S.  C.  Phosphate.  Navassa  Phosphate. 

Moisture  at  212°  Fahrenheit 1.27  3.41  per  cent. 

Total  Phosphoric  Acid 25  61  26  83     "     *% 

Equivalent  to  Bone  Phosphate. 55  90  58  57     '4      " 

When  samples  of  these  had  been  ground  and  treated  with 
sulphuric  acid  (chamber  acid)  at  the  factory  and  had  lain 
in  bulk  two  weeks  they  were  analyzed  again  : 

Dissolved  Dissolve' 1 

S.  C.  Phosphate.     Navassa  Phosphate* 

Moisture  at  212°  Fahrenheit 7.53        15.98  per  cent. 

Soluble  Phosphoric  Acid 11.41  3.85"      Ak 

"Reverted"  Phosphoric  Acid 4.71  8.74"       " 

Or  Available  Phosphoric  Acid 16.12  12.59  "  " 

Equiv.  to  Bone  PIios   dissolved 35  18  27.47  ''  k4 

Insoluble  Phosphoric  Acid 2.90  2.80  "  " 

Equiv.  to  Bone  Phos.  undissolved...     6.33  6  11  "  li 

Total  Phosphoric  Acid 19.02        15.39   "       " 

Equivalent  to  Bone  Phosphate 4151         33.58    "       " 

The  samples  both  received  a  good  deal  of  water  in  the 
dilute  acid  used.  The  heat,  resulting  from  the  ehemical 
changes,  has  driven  a  good  deal  of  this  off  and  some  of  it 
has  combined  with  the  sulphate  of  lime  which  was  formed. 
This  combined  water  is  not  given  off  at  212°  Fahrenheit, 
and  not  counted  with  the  "  moisture."  Nearly  all  of 
the  insoluble  phosphate  has  been  dissolved.  The  coarsest 
lumps  were  probably  not  completely  dissolved,  which  ac- 
counts for  the  2.90  per  cent,  of  insoluble  phosphoric  acid  in 
the  one  case,  and  the  2.80  per  cent,  in  the  other.  While 
lying  in  bulk,  a  considerable  part  of  the  soluble  one-lime- 
phosphate  has  been  reverted,  or  changed  into  the  two-lime- 
phosphate  or  corresponding  compounds.  In  the  case  of  the 
Navassa  phosphate  this  has  gone  a  great  deal  further,  owing 
to  the  large  amounts  of  oxides  of  iron  and  alumina  con- 
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tained  in  it.     This  sample  has  retained  more  water  a!so7 
owing  to  the  same  fact. 

The  analyses  of  some  natural  uninanipulated  phosphatic 
materials  are  appended  : 

Sample  l$o.  1269.  Bird  Guano  from  West  Indies, 
Sample  ISTo.  1290.  Orchilla  Guano,  direct  importation. 
Sample  Ifo.  1605.  Cuban  Bird  Guano. 

1289.     1290.  1605. 

Moisture  at  212°  Fahrenheit 8.21     12.36  perct. 

Soluble  Phosphoric  Acid 0.79     none. 

Reverted  Phosphoric  Acid.... ....     8.03    17.59"     " 

Available  Phosphoric  Acid. ...„..„ 8.82    17.59) 

Equivalent  to  Bone  Phosphate , 19.25     38.40  f 18.97  per.  ct. 

Insoluble  Phosphoric  Acid 1.96      2.2iJ 

Equivalent  to  Bone  Phosphate.. ..,. 4.28      4.82  perct. 

Nitrogen 1.28      ......  1.33"     " 

Potash, 0.75  per  cent, 

V.  Materials  Supplying  Nitrogen, 

It  appears  strange  that  nitrogen  should  have  to  be  sup- 
plied to  plants  when  the  atmosphere  which  surrounds  and 
envelopes  them,  permeating  the  soil  to  their  very  roots,  is 
full  of  it.    Air  contains,  approximately,  in  every  100  pounds ; 

Nitrogen.... , ,....,.., 75$  pounds. 

Oxygen 23&      " 

Vapor  of  Water 1      pound. 

Carbonic  Acid.,..., ,. , ^      " 

We  know  that  plants  get  all  of  their  carbon  from  the 
atmosphere  in  which  it  is  found,  in  this  exceedingly  small 
quantit}7.  Why  not  also  their  nitrogen  from  this  source  in 
which  it  abounds  so  richly?  That  the  great  majority  of 
plants,  at  least,  can  not  take  up  a  particle  of  the  nitrogen 
existing  uncombined  in  the  air  is  very  clear.  It  is  exceed- 
ingly improbable  that  any  plants,  whatsoever,  can  assimi- 
late any  of  this  nitrogen,  although  it  is  maintained  by  some 
that  the  legumes  have  this  most  desirable  power  in  a  limited 
degree. 
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That  the  greater  part  of  the  nitrogen  of  plant  food  came 
originally  from  the  atmosphere  is  equally  clear.  This  may 
appear  paradoxical  and  must  be  explained  at  once.  The 
seventy-five  and  a  half  pounds,  mentioned  above,  is  free, 
uncombined  nitrogen  gas,  the  transparent,  colorless,  odor- 
less, tasteless,  neutral,  inactive  gas  that  dilutes  the  active 
oxygen  in  the  air.  There  exists  in  the  air  at  all  times, 
however,  an  amount  of  combined  nitrogen  so  exceedingly 
small  that  it  is  impossible  to  give  the  weight  of  it  in  the 
terms  used  above.  The  atmosphere,  containing  this  amount 
so  small  at  any  one  time  is,  nevertheless,  undoubtedly  the 
source  whence  the  greater  part  of  the  combined  nitrogen 
of  the  world  is  drawn.  This  combined  nitrogen  is  in  the 
form  of  nitric  acid  and  ammonia.  These  compounds  are 
eagerly  absorbed  by  wTater  and  fall  with  it  to  the  earth. 
The  rain  and  the  snow  are  thus  continually  sweeping  the 
combined  nitrogen  out  of  the  air,  carrying,  in  the  course  of 
the  year,  a  great  deal  into  the  soil.  So  it  is  that  the  air  is 
kept  pretty  cleanly  swept  of  it. 

In  nitrogen  we  find  a  most  remarkable  element.  Uncom- 
bined, free,  as  in  the  air,  it  is  the  most  inactive,  negative, 
mild  and  harmless  of  all  the  elements.  It  is,  especially, 
indisposed  to  enter  into  any  unions.  It  requires  the  most 
gigantic  efforts  of  natural  forces  to  combine  it  with  other 
elements.  While  its  neighbor,  oxygen,  is  forever  rushing 
.into  combination,  burning  our  fuel,  rusting  our  metals, 
slowly  devouring  all  vegetable  matter,  and,  with  the  aid  of 
water,  tearing  down  the  solid  rocks  themselves,  nitrogen  is 
ever  pasaive,  inert.  When  the  lightning  cleaves  the  moist 
air  it  is  driven  into  a  combination  with  oxygen  and  water, 
and  nitric  acid  is  formed.  Amidst  volcanic  throes  it  is 
combined  with  hydrogen  to  produce  ammonia.  When 
powerful  changes  are  taking  place  it  sometimes  permits 
itself  to  be  dragged  into  union  with  some  element,  but  of 
itself,  it  forms  no  combination. 

It  is  still  stranger  that  this  element,  when  once  com- 
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bined,  forms  the  strongest  and  most  remarkable  compounds. 
Combined  with  oxygen  and  hydrogen  it  forms  the  biting 
nitric  acid  which,  when  united  with  potash  and  mixed,  with 
charcoal  and  sulphur,  produces  powder.  When  incorpo- 
rated into  soft,  white  cotton  it  forms  the  explosive  gun- 
cotton,  and  when  united  to  mild,  sweet  glycerine  it  gives 
rise  to  the  terrible  nitro-glycerine.  or  dynamite,  an  agent 
capable  of  splitting  mountains  or  lifting  the  ocean  from  its 
bed.  It  requires  a  thunderbolt  to  combine  free  nitrogen 
and,  when  combined,  it  rushes  out  of  its  chemical  unions 
with  a  crash,  destructive  and  irresistible,  but  at  once  re- 
sumes its  passive  part  and  floats  off  in  the  air  a  gentle 
breeze.  Combined  nitrogen  is,  also,  the  most  important 
component  of  the  muscle  of  man  and  beast,  and  a  very  im- 
portant costituent  of  the  brain  and  nerves,  which,  moving 
the  muscle,  move  the  world.  Nitrogen,  is  found  combined 
in  all  the  most  vital  parts  of  plants.  Wherever  there  is  life 
and  growth,  there  it  is  to  be  found. 

Free  nitrogen  is  all  around  us,  everywhere,  in  almost 
boundless  quantities,  but  though  it  comes  in  direct  contact 
with  it,  and  permeates  it  even  to  a  certain  extent,  it  is  not 
proved  in  the  case  of  a  single  plant  that  it  can  assimilate  a 
single  particle  of  free  nitrogen.  And  still  the  air  is  the 
chief  source  whence  the  nitrogen  which  plants  do  make  use 
of  is  originally  obtained.  It  must,  however,  be  first  com- 
bined by  some  of  nature's  more  powerful  agencies.  Plants 
can  not  combine  it,  but,  once  combined,  they  absorb  it 
hungrily.  This  is  a  matter  of  the  greatest  importance  and 
should  be  thoroughly  understood.  Free  nitrogen  abounds 
and  is  useless  for  the  plant's  purposes.  Combined  nitrogen 
is  found  only  in  the  smallest  amounts  and  is  the  dearest 
element  of  plant  food.  In  easily  soluble  forms,  combined 
nitrogen  costs  now  about  thirty  cents  a  pound. 

The  amount  of  this  combined  nitrogen  contained  in  a 
soil  depends  very  much  upon  the  character  of  the  soil.  The 
salts  of  nitric  acid  are  very  soluble.     Porous,  sandy  soils  let 
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them  pass  through  like  water  through  a  sieve.  Even  tight 
clay  soils  let  the  greater  part  of  the  nitrates  applied  to  them 
go  to  waste,  as  Lawes  and  Gilbert  have  shown  at  Rotham- 
stead.  Soils  containing  an  abundance  of  humus  retain  them 
best.  The  most  important  function  of  vegetable  matter  in 
the  soil  is  the  production  of  humus  which  so  vastly  im- 
proves the  capacity  of  soils  to  retain  nitrogen  salts  and 
moisture.  Some  soils  become,  in  this  way,  store  houses  of 
nitrogen,  since  they  gather  it  faster  than  the}'  lose  it  through 
the  drainage  water.  Sandy,  porous  soils,  owing  to  their 
permeability  to  the  oxygen  of  the  air,  and  to  their  rapid 
variations  of  temperature  and  moisture,  rapidly  oxydize  all 
combined  nitrogen  of  other  forms  to  nitrates,  wThich  they, 
then,  are  liable  to  lose.  Unfortunately,  the  greater  portion 
of  our  soils,  in  the  South  Atlantic  slope,  is  of  this  character, 
porous,  sandy,  containing  too  little  humus,  and,  at  the  same 
time,  warm  and  subject  to  rapid  and  violent  changes  of 
temperature  and  moisture.  Such  soils  require  the  addition 
of  some  available  nitrogen  to  produce  almost  any  crop ; 
since  they  retained  little  of  that  which  nature  affords.  This 
explains,  also,  why  it  is,  that  the  ammonia  salts  and  the 
animal  nitrogen  have  given  so  much  better  results  than 
nitrogen  in  nitrate  of  soda.  The  latter  is  not  retained  in 
the  soil  long  enough  to  meet  the  full  demands  of  the  plants. 
The  nitrogen  in  the  former  is  oxydized  to  nitrates  as  rapidly 
as  it  is  needed. 

We  have  said  that  only  combined  nitrogen  can  become 
plant  food.  We  must  now  distinguish  between  the  different 
forms  of  combined  nitrogen  according  to  their  availability. 
Of  all  the  compounds  of  nitrogen,  its  oxide,  which,  when 
combined  with  water,  forms  nitric  acid,  is  the  most  impor- 
tant in  agriculture.  It  is  probable  that  all  nitrogen  has  to 
take  this  form  before  it  can  be  taken  up  by  plants.  Some 
have  thought  that  its  compound  with  hydrogen,  ammonia, 
was  immediately  assimilable,  but  this  is  not  established. 
Nitric  acid,  which,  in  the  free  state,  is  a  most  biting  acid,  is 
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combined  with  soda,  potash,  or  lime  in  the  soil,  which  ren- 
ders it  harmless,  forming  the  salts  called  nitrates.  Am- 
monia, or  the  nitrogen  of  animal  matter,  is  readily  con- 
verted into  this  acid  hj  the  oxygen  of  the  air,  whenever 
it  is  freely  admitted  to  the  soil,  and  these  alkalies  are  pres- 
ent to  combine  the  nitric  acid  as  soon  as  it  is  formed.  Such 
materials  supply  available  nitrogen  thus  very  easily,  al- 
though only  indirectly  and  through  the  medium  of  the 
nitrates.  A  great  many  substances  are  valuable  in  agricul- 
ture for  the  sake  of  their  nitrogen,  which  do  not  contain  any 
nitrogen  in  the  form  of  nitrates.  All  materials  are  available 
as  sources  of  nitrogen  which  contain  it  combined  in  any  form, 
which  is  convertible  in  the  soil  into  nitric  acid.  The  commer- 
cial sources  of  nitrogen  are  valued  according  to  the  amounts 
they  contain  and  the  readiness  with  which  this  can  be  trans- 
formed into  nitric  acid.  They  are  of  mineral,  vegetable  and 
animal  origin,  and  may  be  classed  as  chemical  salts  and 
nitrogenous  matters. 

The  chemical  salts  containing  nitrogen  that  are  within 
the  reach  of  the  farmer,  are:  Nitrate  of  Soda,  Nitrate  of 
Potash  and  Sulphate  of  Ammonia. 

The  nitrogenous  matters,  are :  Blood,  Albumen,  Muscular 
Tissue,  Oil-cake,  Excrements  of  Animals,  Hoof  and  Horn 
waste,  Wool  waste  or  "  Shoddy  "  and  Litter. 

The  three  last  named  substances  decompose  very  slowly,, 
and  do  not  give  up  their  nitrogen  at  all  readily.  They 
cannot  be  used,  therefore,  when  immediate  results  are  de- 
sired. Blood,  albumen  and  muscular  tissue,  on  the  other 
hand,  decompose  rapidly  in  the  soil.  They  are  under  the 
disadvantage,  however,  of  giving  off,  when  they  putrify,  a 
considerable  portion  of  their  nitrogen  as  free  nitrogen  which 
is  lost  to  vegetation. 

Nitrate  of  Soda  is  formed  of  nitric  acid  and  soda,  com- 
bined in  these  proportions : 

•     Nitric  Acid, , 63.53 

Soda, 36.47 

6  100.00 
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It  contains,  when  absolutely  pure,  16.4  parts  of  nitroger 
in  the  hundred.  Commercial  nitrate  of  soda  is  imported 
from  Peru,  and  should  contain  not  more  than  four  per  cent, 
of  foreign  substances.  These  impurities  are  one  and  a  half 
to  two  per  cent,  of  common  salt  and  two  to  two  and  a  half  per 
cent,  of  moisture.  This  article  should  contain,  therefore, 
about  16  per  cent  of  nitrogen,  equivalent  to  nearly  20  per 
cent,  of  ammonia.  The  imported  nitrate  of  soda  should 
not  be  mixed  with  anything  if  it  is  to  be  sold  by  this  name. 
It  is  very  liable  to  be  adulterated  with  white  sand  or  broken 
quartz,  and  with  salt  or  the  cheap  potash  salts.  The  pur- 
chaser should  see  that  it  dissolves  entirely  in  water  and  does 
not  taste  distinctly  of  salt.  An  adulterated  sample  of  nitrate 
of  soda  was  detected  at  the  Station  last  spring.  Sample 
No.  1207,  received  from  Mr.  George  Bishop,  of  Northamp- 
ton, bought  by  him  from  A.  J.  Wedderburn,  Baltimore,  con- 
tained : 

Moisture,... , 1.81  per  cent. 

Insoluble  matter, 43    "      " 

Sulphate  of  Soda,... .74    "■    " 

Nitrate  of  Soda...... 53.62     "      " 

Common  Salt....... 43.40    "      " 

100.00 

Mr.  Wedderburn  said  he  intended  to  produce  a  mixture 
of  one-third  salt  and  two-thirds  nitrate  of  soda,  called  "  Ag- 
ricultural Nitrate  of  Soda."  There  is  no  good  reason  for 
producing  such  a  mixture.  The  only  apology  for  it  is  found 
in  a  recommendation  of  Liebig's  based  upon  some  experi- 
ment made  at  Bogenhausen.  He  recommended  that  farm- 
ers should  mix  one-third  salt  with  their  nitrate  when  they 
applied  it,  his  experiments  indicating  that  this  rendered  the 
nitrate  more  active.  But  this  is  no  reason  why  the  dealer 
should  make  the  mixture  for  the  farmer.  There  is  every 
argument  against  permitting  any  manipulation  of  nitrate 
of  soda.  If  once  commenced,  where  will  it  end  ?  Fortu- 
nately, the  best  exponents  of  the  trade  do  not  recognize  this, 
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so  called,  "  Agricultural*  Nitrate  of  Soda,"  as  a  legitimate 
article.  When  the  mixture  is  sold  at  the  price  of  the  pure 
article,  as  in  this  case,  it  is,  of  course,  a  clear  case  of  fraud. 
Nitrate  of  soda  costs  now  at  the  ports,  in  small  lots,  3J  to  3f 
cents  per  pound. 

Nitrate  op  Potash. — This  salt  which  is  commonly 
known  as  nitre  or  saltpetre  is  of  similar  composition  to  the 
nitrate  of  soda.  Owing  to  the  superior  weight  of  the  potash, 
however,  it  contains  10  per  cent,  less  nitric  acid  than  the 
nitrate  of  soda.  It  contains,  when  pure,  13.8  per  cent,  of 
nitrogen.  Saltpetre  is  formed  when  nitrogenous  matter  de- 
composes in  the  presence  of  potash.  It  is  forming  at  all 
times,  therefore,  about  houses  and  stables  were  animal  mat- 
ter comes  in  contact  vrith  ashes.  It  was  first  obtained  by 
leaching  the  earth  from  about  old  houses.  It  is  obtained  in 
the  same  way  from  heaps  of  animal  refuse  or  filth  mixed 
with  lime  or  ashes,  and  allowed  to  rot  under  sheds.  It  is 
formed  now  by  decomposing  the  muriate  of  potash  (chlo- 
ride of  potassium)  found  at  Stassfurt,  in  Germany,  with  ni- 
trate of  soda  from  Peru.  Chloride  of  sodium  (salt)  and  ni- 
trate of  potash  are  obtained  at  the  same  time.  This  salt  is 
valuable  for  its  potash  as  well  as  for  its  nitrogen,  and  is, 
therefore,  in  certain  cases  where  these  two  elements  are 
needed,  a  most  powerful  manure.  Very  little  is  sold  for 
agricultural  purposes  in  this  country. 

The  nitrates  we  have  been  describing,  are  most  powerful 
stimulants  when  applied  to  plants  just  at  the  period  when 
they  are  developing  their  leaves.  Nitrate  of  soda  or  sul- 
phate of  ammonia  is  an  admirable  top  dressing  to  apply  to 
cereals  in  March.  After  a  severe  winter,  when  the  wheat 
has  been  very  much  endangered,  the  application  of  fifty  to 
one  hundred  pounds  of  either  of  these  salts  per  acre  will 
have  an  effect  almost  magical.  M.  Ville,  who  is  a  great  ad- 
vocate of  this  method,  explains  this  effect,  as  follows  :*  "  At 
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the  close  of  winter,  the  substance  of  a  part  of  the  leaves  has 
been  partially  changed  by  the  action  of  the  cold,  and  vege- 
tation is  retarded  by  the  nutritive  elements,  nitrogen,  phos- 
phoric acid,  potash  and  lime,  having  a  tendency  to  withdraw 
from  the  work  of  vegetation,  when  they  are,  of  course,  lost 
to  the  whole  vegetable  system.  A  small  quantity  of  am- 
monia or  nitrate  will  be  sufficient  to  revive  the  vitality  of 
the  leaves,  and  cause  these  substances  to  contribute  to  the 
production  of  seed.  But,  for  this  effect  to  be  obtained,  the 
proportion  of  ammonia  or  nitrate,  which  I  have  recom- 
mended must  not  be  exceeded,  or  the  leaves  will  receive  an 
increase  of  activity,  and  the  whole  foliaceous  system  then 
becomes  so  suddenly  developed  that  the  formation  of  seed 
is  retarded  and  impaired  and  the  harvest  injured,  the  seed, 
under  these  conditions,  being  never  well  developed  ;  besides 
which,  the  plaut  is  exposed  to  the  worst  accident  that  can 
befall  it,,  that  of  laying.7' 

Nitrate  of  soda  rests  under  the  disadvantage,  as  a  manure,, 
of  being  so  exceedingly  soluble  in  water  that  it  is  almost 
certain  to  be  washed  out  of  the  soil  in  great  part  when 
heavy  rains  fall.  It  will  go  through  our  porous,  sandy  soils, 
when  there  is  a  heavy  rainfall,  almost  like  water  through  a 
sieve.  While  they  may  answer  a  good  purpose  upon  spring 
crops  which  hasten  rapidly  to  maturity,  I  doubt  whether 
the  nitrates  will  be  found  to  do  well  as  the  only  source  of 
nitrogen  in  a  cotton  or  corn  fertilizer. 

An  extract  from  a  letter  of  J.  B.  Lawes,  Esq.,  of  Rotham- 
sted  to  Dr.  Charles  U.  Shepard,  Jr.,  of  Charleston,  recently 
published,  contains  some  interesting  remarks  upon  the  use 
of  nitrate  of  soda,     Mr.  Lawes  writes :  J 

"  As  }7ou  are  using  nitrate  of  soda,  I  may  say,  in  regard  to 
its  application,  if  you  could  command  the  rain,  you  would 
apply  the  nitrate  just  when  vegetation  became  active,  and 
would  wash  it  into  the  soil  as  low  as  its  roots  penetrate. 
As  you  cannot  command  the  rain,  you  must  select  that  pe- 
riod of  the  year  when,  according  to  your  average  rainfall, 
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water  would  not  pass  below  say  three  feet  from  the  sur- 
face. In  1879  we  applied  550  lbs.  of  nitrate  of  soda  to  our 
wheat  in  March,  and  by  the  end  of  July  we  could  account  for 
more  than  400  lbs.  as  having  passed  into  the  drains.  This 
season  was  one  of  the  coldest  and  wettest  ever  known,  there 
being  enough  rain  to  diffuse  the  nitrate  through  the  soil, 
and  not  enough  to  wash,  it  out  of  the  soil.  If  you  can  hit 
this  happy  mean  you  have  arrived  at  the  most  economical 
method  of  using  nitrate  of  soda. 

Salts  of  ammonia  require  considerably  more  moisture  to 
diffuse  them  through  the  soil,  as  they  must  be  converted 
Into  nitric  acid  before  they  begin  to  move  downwards. 
They  also  require  the  presence  of  lime  in  the  soil  to  com- 
bine with  the  nitric  acid  while  forming.  Assuming  that 
salts  of  ammonia  and  nitrates  were  applied  on  the  same  day, 
and  within  a  few  days  two  or  three  inches  of  rain  fell,  the  ni- 
trate would  at  once  go  down,  but  not  the  salts  of  ammonia. 
They  require  time  to  be  converted,  and,  for  this  reason,  dur- 
ing seasons  of  little  rainfall  we  have  obtained  a  larger  crop 
of  wheat  by  means  of  salts  of  ammonia,  applied  in  autumn, 
than  w^e  have  had  when  the  same  salts  were  applied  in 
March.  This  is,  however,  quite  the  exception.  With  you 
I  should  think  an  earlier  application  which  would  take  in 
two  or  three  inches  of  rain,  would  be  sufficient.  In  hot 
climates,  I  am  -disposed  to  think,  when  the  application 
is  thoroughly  understood,  it  will  be  found  that  nitrates  are 
•a  far  superior  manure  to  ammonia." 

Sulphate  of  Ammonia.— This  most  valuable  salt  con- 
tains : 

Sulphuric  Acid.... „ .. 74.24  per  cent. 

imonia 25.76   "       " 


100.00 


The  ammonia,  in  turn,  is  formed  of  14  parts  of  nitrogen 
and  3  parts  of  hydrogen.  It  follows,  therefore,  that  pure 
.sulphate  of  ammonia  contains  21.21  per  cent,  of  nitrogen. 
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The  salt,  as  found  in  commerce,  is  usually  quite  pure,  so 
that  this  is  the  richest  source  of  nitrogen  available  to  farmers. 
It  is  about  the  best  form  in  which  to  apply  nitrogen.  It  is 
not  so  volatile  as  to  be  likely  to  be  lost  into  the  atmosphere, 
and  it  is  not  so  readily  soluble  as  nitrate  of  soda.  It  has? 
furthermore,  a  power  of  clinging  to  the  ingredients  of 
the  soil.  Clay  will  hold  it  persistently,  and  even  pure  sand 
will  retain  a  considerable  part  of  it  when  washed  with 
water.  Its  ammonia  is  easily  transformed  into  nitric  acid 
by  oxygen  in  the  soil  and  it  is  then  in  the  most  favorable 
condition  to  be  assimilated  by  plants. 

This  salt  is  derived  chiefly  from  theammoniacal  liquor  of 
gas-works.  It  should  be  almost  perfectly  pure,  containing, 
at  most,  only  2J  per  cent  of  moisture  and  dust  and  should 
be  guaranteed  to  contain  25  per  cent,  of  ammonia. 

Analyses  of  Sulphate  of  Ammonia. 
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1338 
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Name  and  Address  of  Sender. 


Silas  McBee,  Esq.,  Lincolnton,  "N.  C .. 
J.  J.  Blanchard,  Esq.,  Potecasi,  1ST.  C. 
Experiment  Field 

R.  S.  Mitchell,  Esq..  Buffing.  C 


o 


pr.  ct. 
0.15 


0.24 
1.96 


pr.  ct, 

0.22 


0.46 
0.45 


a>  o 
"S3 

XII 


pr.  ct. 
99.63 
97.37 
99.30 
97.59 


Adulterations  are  easy  to  detect  and  are  therefore  not 
often  attempted.  Sulphate  of  ammonia  should  not  con- 
tain much  tarry  matter.  It  should  be  completely  vapor- 
ized when  strongly  heated  on  a  sheet  of  iron,  and  should 
not  taste  of  salt. 

A.  J.  Wedderburn,  who  sold  Mr.  Geo.  Bishop  the  sample- 
of  adulterated  nitrate  of  soda,  sold  him,  at  the  same  time,  an 
adulterated  sample  of  sulphate  of  ammonia.  This  is  the 
only  one  I  have  detected.  Salt  was  used  in  this  adultera- 
tion, as  follows : 
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Moisture  and  Insoluble 3.56  per  cent. 

Common  Salt 29.71    "      4t 

♦Sulphate  of  Ammonia. 66.73   "      " 

100.00 

♦Equivalent  to  Ammonia 15.98   "       " 

The  Nitrogenous  Matters  used  in  fertilizers  are  of 
very  varied  character  and  are  called  by  various  trade  names. 
We  have  Dried  Blood,  Tankage,  "  Azotin,"  "  Nitrogen  A. 
A,"  Cracklings,  &c,  from  the  slaughter-houses  and  the  asso- 
ciate factories ;  Fish  Chum,  Dried  Fish,  Fish  Scrap,  Dry 
Ground  Fish,  &c,  from  the  fisheries  and  fish-oil  factories; 
castor  pomace,  linseed  cake,  cotton-seed  meal,  &c,  from  the 
oil  mills;  hoof  and  horn  shavings,  hair-manures,  leather- 
scrap,  wool-waste,  &c,  from  the  tanneries,  wool  and  leather 
factories.  All  of  these  materials  contain  nitrogen  in  con- 
siderable amounts,  as  will  be  seen  from  the  table  at  the  end 
of  this  chapter.  The}7  are  sold  according  to  the  varying 
amount  of  nitrogen  they  contain,  which  is  usually  expressed 
as  so  many  "  units  per  ton"  or  pounds  in  2,000  pounds. 
The  nitrogen  in  these  materials  is  very  differently  available, 
however,  and  commands,  therefore,  very  different  prices  in 
the  trade.  The  nitrogen  of  blood,  tankage,  cracklings,  &c, 
is  rendered  quite  rapidly  available  under  the  ordinary  con- 
ditions of  the  soil.  Well  prepared  fish-scrap  produces  good 
results  also.  Cotton-seed  meal  has  been  found  a  good  manure 
in  the  South,  producing  reasonably  prompt  results. 

The  hoof,  horn,  hair,  wool  and  leather  materials,  on  the 
other  hand,  yield  up  their  nitrogen  so  very  slowly  under 
ordinary  circumstances,  that  they  have  a  very  low  value  ag- 
riculturally. The  tanning  process  is  especially  intended  to 
prevent  leather  from  rotting.  Nature  has  constructed  the 
other  substances  especially  to  resist  decay.  This  whole  class 
of  materials  should  be  used,  therefore,  only  when  the  farmer 
can  wait  for  results  from  them.  They  should  not  be  put 
into  commercial  fertilizers,  without  special  mention  is  made 
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of  them,  at  least.  Under  the  present  great  demand  for  all 
materials  supplying  nitrogen,  the  chemical  salts  and  the 
best  class  of  nitrogenous  matters  are  of  very  nearly  equal 
value.  In  the  various  mixtures  of  them  it  becomes  thus 
unnecessary  to  undertake  to  discriminate  between  the  ni- 
trogen from  the  various  sources  in  making  up  the  commer- 
cial values.  Their  agricultural  value  is  quite  another  thing, 
being  dependent  upon  the  character  of  the  soil,  the  crop,  &c. 

Analyses  of  North  Carolina  Fish  Scrap. 
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Miscellaneous  Nitrogen  Department. 
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NAME  OF  ARTICLE. 


Ground  Cracklings,  from  Corner  Agriculture,  contains 

Cotton  seed,  Kernels..... 

kt  tl      Hulls . 

Cottonseed,  whole  seed, 

"Rice  Flour"  from  N.  Giles  &  Co.,  Wil.  N.  C,  " 
tk  Rice  Polish"    " 

Muck  u  G.  T."from  W.Cleve,  Vanceboro,  N.  C,  " 
Muck"G.R."    "         "  u  a      " 

Muck  from  J.  P.  Edmund  son,  Leaehburg,  N.  C,  " 
Muck  from  J.  C.  Williams,  Blackmail's  Mills',  kt  " 


© 
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2.66 

2.24 

1.07 
1.48 
0.87 
0-S5 
1.01 
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per  ct. 

12.83 
5.67 
0.44 
3.23 
2.72 
2.51 
1.80 
1.06 
1.03 
1.22 


VI.  Materials  Supplying  Potash. 

We  have  already  described  wood  ashes,  the  important 
home  source  of  potash,  and  it  remains  only  to  notice  some  of 
the  most  common  commercial  articles  supplying  potash. 
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All  of  these  salts  come  from  the  remarkable  beds  at  Stass- 
furt  and  Leopoldshall,  in  Germany.  They  are  found  there, 
interstratified  with  common  salt  and  gypsum,  in  large  quan- 
tities, and  in  the  greatest  variety  of  combinations  with  salt, 
sulphate  of  magnesia,  sulphate  of  lime,  chloride  of  magne- 
sia, chloride  of  lime,  &c,  forming  numerous  different  min- 
erals. The  salts  of  potash  are  partly  separated  from  the 
other  salts  by  re-crystalization,  andpartly  sold  in  their 
original  state,  or  roasted,  to  destroy  the  injurious  chloride 
of  magnesia. 

The  more  important  of  these  salts  are: 
Muriate  of  Potash,  containing  50  pr.  ct.  potash,  K2O 

High  grade  Sulphate  of  Potash,     "       40      " 
Low  grade        "  "      "  "       30      "  "  " 

Kainite,  "        12      " 

These  are  average  figures  for  good  commercial  articles, 
and  represent  the  grades  usually  guaranteed. 

Muriate  op  Potash. — This  is  the  cloride  of  potash,  the 
salt  of  potash  corresponding  to  common  salt  (chloride  of 
sodium).  The  commercial  article  contains  abcut  80  per 
cent,  of  muriate,  the  rest  being  common  salt. 

Analyses  of  Muriate  of  Potash. 

No.  Sent  by  Muriate  of  Potash.  Equiv.  to  Potash. 

1054.  Commissioner  of  Agriculture,  79.38  50.15  per  cent. 

1138.  J.  B.  Blake,  Esq.,  Raleigh, 68.15  43.05     "      " 

1141.  Silas  McBee,  Esq.,  Lincolnton,  N"  C.v.  88.66  56.00     "      " 

1151.  Commissioner  of  Agriculture, 59-51  37.59     "      " 

1336.  Experiment  Field, 79.07  49.95     "      " 

Samples  1138  and  1151  are  far  below  the  standard. 

Kainite. — This  salt  is  now  imported  into  this  country, 
from  Germany,  in  great  quantities.  It  comes  as  ballast  for 
ships,  and,  as  it  is  put  down  at  Hamburg  at  very  low  rates, 
importers  ought  to  be  able  to  sell  it  very  cheap.  According 
to  the  latest  quotations  crude  kainite  costs  $4.00  per  ton  of 


90       Annual  Report  N.  C.  Experiment  Station. 

2,000  lbs.  at  St'assfurt,  which  would    make  it  worth  about 
$6.00  at  Hamburg.     The  ocean  freights  will    not  exceed 

$'2.00. 

Analyses  of  Kainite. 

This  article  is  a  mixture  of  from  20  to  25  per  cent,  of 
sulphate  of  potash  with  common  salt  and  sulphate  of  mag- 
nesia in  varying  amounts.  The  potash  is  the  important 
constituent,  and  this  only  is  determined  ordinarily.  1025 
and  1026  are  from  Messrs.  Everett  Bros.  &  Gill,  Laurin- 
burg;  1065,  1092,  1150  and  1153  are  from  the  Commis- 
sioner of  Agriculture;  1102  is  from  J.  L.  McLean,  Esq., 
Shoe  Heel;  1111  and  1136,  from  I.  A.  Sugg,  Esq.,  Green- 
ville; 1204  is  from  Capt.  Jas.  R.  Thigpen,  of  Tarboro,  N.  C; 
1065,  1150,  1153  and  1204  are  probably  prepared  kainite. 
The  others  are  crude  kainite. 


Moisture,  

Insoluble  matter 
Potash  Equiv.  to 
Sulpb.of  Potash 
Common  Salt,... 
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pr.ct. 
9.37 
7.46 
11.09 
20.72 
31.37 


1026 


pr.ct. 
16.43 
.72 
11.74 
21.71 
30.81 


1065 


pr.ct. 
7.63 
2.20 

13.94 

25.78 


1092 
pr.ct. 


10.66 
19.76 


1102 


pr.ct. 
6.12 
.57 
10.57 
19.47 
25.37 


1111 


pr.ct. 

8.65 

.58 

10,19 

1S.84 
28.90 


1135 


pr.ct. 


10.52 
19.47 


1150 


pr.ct. 


14.42 

26.69 


1153 
pr.ct. 


13.03 
24.12 


1204 
pr.ct. 


13.41 
23.73 


Average  Composition  of  Fertilizinox  Materials. — 
The  analyses  in  the  following  table  are  taken  from  the 
Farmer's  Annual  for  1882,  an  excellent  little  publication 
compiled  on  the  plan  of  the  Calendar  of  Mentzel  and 
Von  Lengerke,  which  is  a  most  popular  handbook  for 
farmers  in  Germany,  by  Drs.  Jenkins  and  Armsby,  of  the 
Conn.  Agricultural  Experiment  Station.  It  gives  the  aver- 
ages of  American  analyses  of  the  most  important  fertilizing 
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materials,  and  will  give  the  needed  information  in  many 
cases  which  time  has  not  permitted  U3  to  treat  of. 

In  the  first  three  columns  are  given  the  percentages  of 
water,  organic  and  combustible  matter,  and  ash.  Where  the 
determinations  are  all  given,  they  will  be  found  to  add  up 
to  a  hundred.  To  the  right  of  the  double  line  then  are 
given  the  per  cents,  of  the  various  constituents  which  it  is 
interesting  to  know.  It  will  be  found  a  useful  table  to  re™ 
fer  to. 
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Some  Home-Made  Fertilizers, 


Sample  No.  1333.  A  small  heap  of  manure  was  prepared 
at  the  Experiment  Field  last  winter,  from  which  this  sam- 
ple was  taken.  About  1,000  pounds  of  approximately  dry 
material  was  taken,  as  follows: 

10  bushels  cotton  seed  about, 300  pounds. 

Acid  phos.  15  per  cent.,  phos.  acid, 200 

Kainite, 125       " 

Rotted  chip  manure, < 375       " 

The  cotton  seed  were  well  soaked  in  water  in  which  the 
kainite  was  dissolved,  and  spread  out  in  a  thin  layer.  A 
little  acid  phosphate  was  sprinkled  over  them,  and  this  was 
followed  by  a  layer  of  chip  manure.  Then  came  cotton 
seed  again,  acid  phosphate,  &c,  until  the  material  was  ex- 
hausted. The  amount  of  water  used  is  not  known.  But  it 
was  applied  freely  until  the  pile  dripped  into  the  tub  ar- 
ranged to  receive  the  water.  The  heap  heated  considerably, 
and  the  drippings  were  thrown  back  upon  it.  After  lying 
two  and  a  half  months  it  was  cut  down,  thoroughly  chopped 
up,  and  the  sample  drawn.     Upon  analyses  we  found : 

Water  at  212°  Fahrenheit, 34.58  per  cent. 

Calculated  upon  the  dried  sample: 

Phosphoric  acid, 3.57    "       ": 

Nitrogen  equivalent  to  Ammonia,..     1.20    "       " 
Potash, 1.80    " 

The  constituents  of  the  ingredients  used  are  fully  ac- 
counted foT  in  the  product. 

Sample  No.  1334.  A  similar  compost  was  made  of  200 
pounds  dissolved  animal  bones,  containing  17  per  cent# 
phosphoric  acid  and  2  per  cent,  of  nitrogen,  50  pounds  sul- 
7 


98       Annual  Report  N.  C.  Experiment  Station. 

phate  of  ammonia,  250  pounds  kainite  and  500  pounds  cot- 
ton seed.  The  cotton  seed  were  wetted  with  water  contain- 
ing the  kainite  in  solution  as  above,  but  the  sulphate  of 
ammonia  was  not  added  until  the  pile  commenced  to  heat, 
when  it  was  dissolved  in  a  tub  of  water  and  sprinkled  on. 
The  analysis  gave  : 

Water  at  212°  Fahrenheit,.... 32.26  per  cent. 

Calculated  upon  the  dried  sample: 

Phosphoric  acid........ 2.80  per  cent. 

Nitrogen,  equivalent  to  Ammonia,..     2.86    " 
Potash, 3.18    "       " 

The  phosphoric  acid  added  is  not  fully  accounted  for  in 
this  sample,  although  all  the  nitrogen  and  potash  are  rep- 
resented.    It  was  evidently  not  a  good  sample  of  the  heap. 

Sample  1240  was  from  a  lot  of  home-made  fertilizer  pre- 
pared by  Dr.  J.  E.  Newsome,  of  Win  ton,  N.  C.  Dr.  New- 
some  has  a  considerable  number  of  fowls  in  his  poultry 
yard,  and  from  their  droppings  as  a  basis  he  makes  each 
year  a  large  heap  of  manure  which  gives  him  most  excel- 
lent returns  upon  his  cotton.  This  is  the  way  he  does  it,  as 
he  has  kindly  informed  me:  Six  or  eight  cart  loads  of 
road  dust  (clay),  or  rich  swamp  muck,  are  provided  at  a  con- 
venient time  and  put  under  shelter.  The  droppings  of 
about  a  hundred  fowls  are  swept  up  from  a  smooth  yard 
each  week  and  deposited  in  bins,  under  shelter,  with  about 
an  equal  weight  of  the  absorbing  material.  This  is  kept 
moist  by  the  daily  addition  of  the  chamber-lye  and  other 
slops  from  the  house.  In  January  this  mass,  which  amounts 
to  seven  or  eight  tons  usually,  is  put  down  in  layers  with 
ground  bone  or  dissolved  bone,  and  sprinkled  with  a  solu- 
tion of  muriate  of  potash  in  water.  Dr.  Newsome  used  one 
ton  of  ground  bone  and  two  hundred  pounds  of  muriate 
•to  eight  tons  of  the  hen  manure  and  muck  in  preparing 
this  sample. 
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A  sample  from  this  lot  gave  the  following  results: 

Phos.  Acid,  soluble  in  Am.,  citrate  solution,  5.58  per  cent, 
insoluble        "          "              u          0.47     "      " 

Nitrogen  equivalent  to  Ammonia,... 1.24    "      u 

Potash......... „, ., ... 0.65     "      u 

The  commercial  value  of  such  a  manure,  by  the  figures 
used  in  estimating  the  relative  values  of  commercial  fertiliz- 
ers, is  $19.68.     It  is  an  excellent  home-made  manure. 

Sample  Wo.  1377  was  from  a  home-made  tobacco  fertil- 
izer, made  by  William  M.  Faulkner,  Esq.,  of  Person  county, 
N.  C.  Mr.  Faulkner  very  kindly  permits  me  to  publish  his 
formula.  The  cost  of  the  different  ingredients  last  year  is 
added.  I  infer,  from  what  he  says,  that  these  are  the  prices 
of  the  different  chemicals  in  Baltimore: 


Dissolved  Animal  Bone..., 250  pounds,  cost  $4.00 

Nitrate  of  Soda 30  "  u  1.272 

Sulphate  of  Ammonia 40  u  "  2.00 

Sulphate  of  Soda 30  "  "  .18 

Sulphate  of  Magnesia 65  "  "  .39 

Muriate  of  Potash. 100  "  "  2.25 

Agricultural  Salt 100  "  "  .50 

Land  Plaster. 100  "  "  .40 


715  $10.99J 

These  chemicals  are  first  thoroughly  mixed  together,  all 
lumps  broken,  and  then  mixed  with  1,285  pounds  of  fine 
woods-mould  by  sprinkling  down  in  layers  and  shoveling 
together.  The  bulk  is  permitted  to  lie  a  month  under  shel- 
ter before  it  is  used,  although  this  is  not  absolutely  necessary. 
The  sample  analyzed  here  gave: 

Soluble  Phosphoric  Acid. 0.57  per  cent. 

Reverted  Phosphoric  Acid 1.67     "      '* 

Or  Available  Phosphoric  Acid 2.21  "  " 

Insoluble  Phosphoric  Acid (D.60  "  " 

Nitrogen  in  Organic  Compounds 0.75  "  " 

Nitrogen  in  Nitrates 0.36  "  " 

Total  Nitrogen  Equivalent  to  Ammonia 1.35    "      " 

Potash , 3.14    "      " 
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Mr.  Faulkner  and  his  neighbors  have  used  this  fertilizer 
upon  tobacco  with  excellent  results.  Instead  of  the  muriate 
of  potash,  salt  and  sulphate  of  magnesia  in  this  formula 
400  pounds  of  kainite  might  be  used,  where  bright  tobacco 
is  not  the  object.  AVhen  the  color  of  the  tobacco  is  the  chief 
point  it  is  probably  best  not  to  run  the  risk  of  getting  the 
crude  kainite  containing  chloride  of  magnesia,  which  is 
said  to  very  much  injure  the  color. 

Sample  Mo.  1379.  Home-made  fertilizer  made  by  W.  P. 
Davis,  Esq.,  of  Battleboro,  N.  C,  contained : 

Soluble  phosphoric  acid,. ,. ,  0.28  percent. 

Heverted  phosphoric  acid, „ 3.43     " 

Or  available  phosphoric  acid,  ..  ... .......   3.71  " 

Insoluble  phosphoric  acid,  0.90  " 

Nitrogen  by  absolute  method.....................  1.33  " 

Equivalent  to  Ammonia, 1.61  "       '' 

Potash......... 2.99  "       " 

Commercial  value  by  the  figures  used  in  valuing  com- 
mercial fertilizers;  $20.17.  This  fertilizer  was  prepared 
from  bone,  nitrate  of  soda,  sulphate  of  ammonia  and  mu- 
riate of  potash  as  a  basis.     I  have  not  the  exact  formula. 

Sample  Ho.  1298.  Home-made  lime  and  potash  fertilizer, 
from  Messrs.  Geo.  Allen  &  Co.,  Newbern.  The  basis  was 
ground  marl  and  kainite.     The  sample  contained: 

Silica  and  insoluble.......  ........................  27.86  percent. 

Lime,  total, .:.' 21.42  "      " 

Sulphate  of  potash, 3.88  "      " 

Sulphuric  acid,  combined  with  lime  and 

magnesia, , 7.19  "      " 

Common  salt,  carbonic  acid,  moisture,  &c, 

undetermined, 39.65  " 

100.00 
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t 


Sample  No.  1228.  Home-made  fertilizer,  from  Dr.  J.  D. 
Bellamy,  Wilmington,  N.  C.  Made  from  ground  marl, 
ground  phosphate  rock  and  kainite,  proportions  not  given. 
The  sample  contained : 

Total  phosphoric  acid, 6.26  per  cent. 

Equivalent  to  bone  phosphate, 13.66     "       " 

Potash, 4.11   ."      " 

The  phosphoric  acid  in  this  sample  is  all  insoluble.  The 
potash  is  as  sulphate  of  potash.  The  sample  contains  car- 
bonate of  lime,  common  salt  and  a  small  amount  of  sul- 
phate of  magnesia  not  quantitatively  determined.  Taking 
the  insoluble  phosphoric  acid  at  3  cents  a  pound  and  the 
potash  at  6  cents,  a  ton  of  this  mixture  would  be  worth 
$8.68.  It  would,  doubtless,  be  a  good  application  upon 
some  soils. 
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How  to  Prepare  and  Apply  Home- 
made Manures, 


In  making  up  the  manure  for  a  crop-,  the  farmer  should 
be  guided  chiefly  by  two  considerations.  He  must  ascertain 
wherein  the  soil,  upon  which  the  crop  is  to  be  grown,  is  de- 
ficient, and  he  must  know  the  requirements  of  the  plant 
which  is  to  live  upon  it.  These  matters  are  best  ascertained 
by  experiment,  as  will  be  explained  further  on.  We  will 
suppose  that  the  farmer  has  determined  what  he  is  going 
to  use,  and  how  much  per  acre,  and  will  endeavor  to  ex- 
plain how  different  fertilizing  materials  are  to  be  combined, 
prepared  and  applied. 

There  are  twro  distinct  cases.  In  the  one  case,  the  plant 
food  of  the  materials  to  be  used  is  already  in  sufficiently 
available  form  and  the  different  ingredients  need  only  to 
be  well  mixed.  In  the  other  case,  some  of  the  materials 
need  to  be  changed  before  they  are  put  in  the  soil  and  must 
be  composted  or  rotted.  I  will  illustrate  the  method  which 
will  have  to  be  used  in  each  case  by  an  example. 

How  to  Mix  Manures. 

First.  The  materials  do  not  need  to  be  composted,  but 
only  mixed.  Let  us  illustrate  with  the  case  of  a  cotton  ma- 
nure. We  will  suppose  that  it  is  a  piece  of  poor,  sandy 
land,  upon  which  pine  was  the  original  growth,  that  it  is 
desired  to  manure.  The  planter  has  ascertained  by  actual 
trials  upon  this  land  that  he  must  supply  a  little  of  all  the 
chief  elements  of  plant  food  in  order  to  make  a  paying  crop. 
His  experience  teaches  him  that  the  most  economical  appli- 
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cation  is  a  manure  that  will  enable  him  to  apply  conveni- 
ently 25  pounds  of  phosphoric  acid,  5  pounds  of  ammonia, 
and  6  pounds  of  potash  per  acre,  and  that  it  is  an  advan- 
tage to  have  a  part  of  his  ammonia  in  a  form  quickly  avail- 
able for  the  first  demands  of  the  plants,  with  a  part  more 
slowly  available.  He  must  take  care,  therefore,  to  mix  the 
ingredients  in  these  proportions. 

Now  to  get  the  materials.  The  farmer  looks  around  him 
to  see  where  he  can  get  them  to  best  advantage.  He  has  at 
home  some  mixed  wood  ashes  which  have  been  exposed 
in  part.  He  can  get  a  lot  of  damaged  cotton-seed  meal,  and 
he  sends  to  a  distance  and  gets  some  dissolved  phosphate 
rock,  sulphate  of  ammonia  and  kainite.  We  will  regard  the 
ashes  as  containing  4  per  cent  of  potash  and  6  per  cent,  of 
phosphoric  acid,  and  will  suppose  the  damaged  cotton- 
seed meal  contains  6  per  cent,  of  ammonia.  The  dissolved 
phosphate  rock  will  give  12  per  cent,  of  available  phos- 
phoric acid,  the  sulphate  of  ammonia  25  per  cent,  of  potash. 
To  get  the  desired  amounts  of  phosphoric  acid,  ammonia 
and  potash  per  acre,  he  must  use  the  following  amounts  of 
each  material : 

,  Pounds  of  Pounds  of    Pounds  of 

Pounds  per  Acre.  Phosphoric  Acid.     Ammonia.       Potash. 

100  Ashes  contain 6. 4. 

150  Dissolved  Phosphate  contain 18.  ......  

40  Cotton  Seed  Meal  contain- 1.5  2.4  

10  Sulphate  of  Ammonia  contain.... 2.5  ...... 

20  Kainite  contain ....                  2.4 


320  pounds  contain 25.5  49  6.4 

The  ingredients  are  now  to  be  mixed  in  these  proportions. 
A  thorough  mixing  is  something  not  as  easily  accomplished 
as  one  may  think.  This  is  all  important  in  order  that  each 
individual  little  rootlet  may  find  within  its  reach  all  of  the 
different  agents  whose  good  effects  depend  partly  upon  their 
simultaneous  presence.  This  is  one  of  the  chief  advantages 
that  a  good  commercial  fertilizer  has  over  a  home-made  fer- 
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tilizer.  The  different  ingredients  of  the  bought  manures 
are  mixed  by  the  aid  of  the  most  approved  machinery. 
Upon  the  farm,  we  must  endeavor  to  accomplish  this  by 
sprinkling  down  the  different  ingredients  in  layers  and  then 
shoveling  them  together. 

As  a  rule,  chemical  manures  must  be  kept  in  a  dry  place. 
We  will  select  a  smooth  place  under  a  shed  as  our  mixing 
floor  and,  having  crushed  all  lumps,  will  sprinkle  down  in 
this  case,  first  a  layer  of  ashes,  then  a  layer  of  cotton-seed 
meal  with  a  little  sulphate  of  ammonia  and  kainite,  in  the 
proportions  decided  upon,  a  layer  of  ashes,  &c,  until  the 
materials  are  exhausted.  The  mass  is  then  to  be  shovelled 
together,  first  into  numerous  little  heaps,  then  into  larger 
ones,  until,  finally,  it  is  all  brought  together  into  one 
large  pile.  It  would  be  very  well  now  to  let  this  heap  lie  a 
few  ?/eeks.  If  the  materials  are  at  all  moist  the  soluble  salts 
will  be  diffused  through  the  insoluble  materials  and  a  more 
thorough  mixing  thus  accomplished.  When  the  materials 
are  very  dry  it  will  be  necessary  to  sprinkle  the  layers,  as 
put  down,  with  enough  water  to  moisten  them  without  caus- 
ing the  heap  to  drip.  When  the  manure  is  taken  up,  it 
should  be  passed  through  a  screen  of  one-eighth  inch  mesh. 
It  is  th^n  ready  to  be  put  upon  the  land. 

How  to  Compost  Manures. 

Second.  Some  materials  must  be  composted  to  render  their 
constituents  more  readily  available  to  plants.  The  seeds  of 
grasses,  weeds,  &c,  in  the  litter  must  be  killed.  The  man- 
ner of  managing  the  compost  differs  so  much  with  the  dif- 
ferent materials  which  enter  into  it,  that  it  is  almost  impos- 
sible to  give  any  general  directions  on  the  subject. 

We  will  have  to  take  an  example  here,  also,  and  suppose 
that  it  is  desired  to  compost  cotton  seed  with  stable  manure, 
and  to  combine  with  them  enough  bone  and  muriate  of 
potash  to  make  a  manure  for  corn. 

We  saw  when  we  were  under  the  head  of  stable  manure 
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that  it  was  greatty  improved  by  proper  rotting.  The  rotted 
stable  manure  contained  more  soluble  plant  food  and  less 
water  and  insoluble  mineral  and  vegetable  matter.  We 
saw,  further,  that  the  best  conditions  for  the  rotting  of 
stable  manure  were  moisture  and  exclusion  of  air.  On  the 
one  hand,  the  heap  should  not  be  leached  by  the  rain,  and, 
on  the  other,  it  ought  not  to  get  dry  and  be  open  to  the  free 
circulation  of  air.  The  same  principle  must  guide  us  in 
building  a  compost  heap.  We  must  provide  for  water 
enough,  and,  at  the  same  time,  for  the  exclusion  of  air. 

We  want,  first,  a  cement  floor,  or  a  tightly  laid  wooden 
floor,  sloping  from  all  sides  to  the  centre,  upon  which  to 
build  the  heap.  This  should  be  under  a  roof,  and  there 
should  be  a  covered  trough  to  drain  the  pile  into  a  tight 
box  or  barrel.  A  basin,  scooped  out  in  the  ground  down  to 
the  clay,  under  a  shed,  will  probably  answer  every  purpose. 
We  will  suppose  that  the  materials  are  to  be  combined  in 
the  proportions,  22  bushels  of  cotton  seed,  or  about  600 
pounds,  600  pounds  of  stable  manure,  700  hundred  pounds 
of  bone  meal  and  100  pounds  of  muriate  of  potash  to  the 
ton  of  2,000  pounds.  If  the  cotton  seed  are  used  first  as 
an  absorbent  in  the  stalls  along  with  the  litter,  a  layer  of 
bone  meal  should  be  sprinkled  over  each  layer  of  manure 
that  is  taken  from  the  stalls.  In  the  other  case,  we  will  soak 
the  cotton  seed  in  water  in  which  the  muriate  of  potash  has 
been  dissolved,  and,  putting  down  a  layer  of  stable  manure 
over  it,  follow  it  by  a  layer  of  bone.  Every  few  layers  that 
are  put  down  the  mass  ought  to  be  trampled  or  rammed 
down  and  well  wetted  with  water  or  solution  of  the  muriate 
of  potash.  The  heap  is  built  up  in  a  conical  form  and 
plastered  all  over  with  earth  or  clay,  leaving  only  an  open- 
ing in  the  top  in  which  water  can  be  poured.  The  pile  will 
soon  begin  to  ferment  and  get  warm,  and  liquid  will  drain 
from  it  into  the  barrel.  This  should  be  thrown  back  upon 
it  and  more  water  added,  if  it  appears  to  get  at  all  dry. 
The  heap  should  lie  at  least  eight  weeks.     When  broken,  it 
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should  be  cut   down  through   the   layers  and  thoroughly- 
chopped  up. 

How  might  we  expect  a  sample  of  compost  made  from 
these  materials  in  these  proportions  to  analyze?  We  calcu- 
late from  the  ingredients  used  what  amount  of  plant  food 
there  would  be  in  a  thousand  pounds  of  the  mixture,  air- 
dried,  as  follows : 

Pounds  of        Pounds  of    Pounds  of 
Phosphoric  Acid.     Ammonia.     Potash. 

350  lbs.  bone-meal         contain  about 80.  12.  

300  lbs.  Cotton-seed.  "  fc'     4.5  9.  6. 

300  lbs   Stable  Manure        a  a     15  1.5  1.5 

50  lbs.  Muriate  of  Potash, '"  "     25.0 

1000  pounds  contain  about 86.0  22.5  32.5 

The  spreading  of  chemical  manures,  also,  requires  careful 
attention.  If  they  are  broacl-casted  b}^  hand,  they  should 
be  sown  just  as  carefully  as  grain  or  grass  seed.  In  case 
the  whole  surface  is  to  be  covered,  the  wheat  drill  may  be 
used  to  spread  the  fine  manures.  The  best  way,  unques- 
tionably, to  spread  a  compost  is  to  use  one  of  the  excellent 
machines  now  made  for  the  purpose. 
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Miscellaneous  Analyses  of  Fer- 
tilizers. 


Sample  Wo,  1022  was  from  a  lot  of  "  Fish  Guano  "  sold 
Mr.  T.  T.  Oliver  of  Pine  Level,  N.  0.,  at  $12.00  a  ton.  It  is 
chiefly  sand,  water  and  litter,  and  contains  a  little  half- 
rotten  fish.     The  analysis  is  as  follows  : 

Water  @  212°  Fahrenheit, 24.34  per  cent. 

The  dried  sample  contained  : 

Volatile  and  combustible  matter, 13.66  per  cent. 

Sailica  and  insoluble, 81.48     4t      " 

Phosphoric  acid, -. 2.51     M       ;i 

Nitrogen, 1.16     "      " 

We  have  in  Samples  1049  and  1133  two  illustrations  of 
the  so-called  "special  fertilizers.'7  A  "special  fertilizer"  is 
something  supposed  to  be  compounded  to  meet  the  peculiar 
wants  of  a  particular  plant.  It  is  an  idea  that  catches,  and 
farmers  usually  pay  a  good  many  dollars  extra,  over  and 
above  its  value  as  a  commercial  fertilizer,  for  the  "specialty'7 
of  it. 

Sample  Ho.  1049  is  Stockbridge  Special  Manure  for  Po- 
tatoes, from  the  Commissioner  of  Agriculture,  cost  in  New 
York  $50.00  per  ton,  in  North  Carolina  $55.00.  Cost  ex- 
ceeds value  $13.96. 

Sample  No.  1133,  Baugh's  Special  Tobacco  Fertilizer, 
from  R.  H.  Pucks,  Esq.,  Rocky  Mount,  N.  C,  cost  $38.00  in 
Baltimore,  freight  added,  $12.00.     Cost  exceeds  value  $7.09.. 

The  other  samples  in  the  following  table  of  analyses  are- 
illustrations  of  the  kinds  of  goods  our  people  get  when  they 
buy  outside  of  the  State  control.  It  is  a  complete  list  of  the 
samples  sent  to  the  Station  by  private  parties,  and  by  the 
Commissioner  of  Agriculture  for  private  persons,  of  articles 
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not  licensed  to  be  sold  in  the  State  and  bought  outside. 
The  cost  prices  per  ton  exceed  the  values  of  the  samples 
from  $2.16  to  $12.40. 

Analyses  Miscellaneous  Fertilizers. 


a 


1049 
1133 

1155 
1080 
1056 

1243 

1162 
1181 
1095 
1061 


BRAND  NAME. 


Special  Fertilizer : 
Stockbridge  Manure  for  potatoes,. . 
Baugh's  Sp   Tobacco  Fertilizer, 

Dissolved  Bones  : 

Powell's  Prep.  Dissolved  Bones, 

Ceres  Dissolved  Bone, 

Baugh's  Animal  Bones, « 

Miscellaneous  : 
Baugh's  Double  Eagle  Phosphate,... 

Pure  Phuine, , 

6  pr.  ct.  Lobos guano  "re-ground," 

Swift's  Am    Bone  Phosphate 

Powell's  •'  Tip  Top  "  Fertilizer, 


Soluble  Phos- 
phone  Acid. 
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3  34 
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3,77 

3.30 

2.54 

8.48 

0.20 

2.62 

2.37 

6.42 

9.60 

2.6' 
1.84 

2.46 
0.65 

2  40 

4.54 

1.38 

1.08 

1.40 

1.45 

3.97 

3.64 

4.87 

2.05 

1.52 

1.67 

7.08 

2.47 

1.95 

1.25 

1.85 

5.18 

0  18 

2.88 

1.96 

6.74 

1.45 

1.61 

1.90 

2.29 

541.04 
34.91 

32.50 
22.60 

39.64 

23.56 
30  88 
32.84 
33.95 
32.86 


1155  Powell's  Prepared  Dissolved  Bones,  from  the  Commissioner  of 
Agriculture,  cost  $40.00.     Cost  exceeds  value  $7.50. 

1180.  Ceres  Dissolved  Bone,  from  J.  J.  Blanchard,  Esq.,  Potecasi,  N". 
C,  cost  $35.00.     Cost  exceeds  value  $12.40. 

1213.  Baugh's  Double  Eagle  Phosphate,  from  F.  S.  Earnull,  BTewbern, 
N.  C,  cost  $25.00  in  Baltimore,  $29.00  at  Newbern.  Cost  exceeds  value 
$5.44. 

1162.  Pure  Phuine,  manufactured  by  Moro  Phillips,  Philadelphia, 
from  Commissioner  Agriculture,  cost  $40.00.     Cost  exceeds  value  $9.12. 

1131,  Six  per  cent.  Lobos,  "re-ground,"  by  A.  J.  Wedderburn,  Balti- 
more, sample  from  G.  M,  Powell,  Esq.,  Potecasi,  K.  C,  cost  $35.00. 
Cost  exceeds  value  $2.16. 

1061.  Powell's  "Tip  Top  "  Fertilizer,  from  the  Commissioner  of  Ag- 
riculture, cost  $33.00  in  Baltimore,  $37.00  at  Charlotte,  2SJ".  C.  Cost  ex- 
ceeds value  $4.14. 
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The  Chemistry  of  the  Cotton  Plant 


Numerous  analyses  are  at  hand  upon  which  to  base  a 
study  of  the  chemistry  of  this  plant.  Prof.  Pendleton  has 
compiled  these,  in  his  work  on  "Scientific  Agriculture,"  in 
a  clear  form.  He  says :  "  We  present  a  table  which  shows 
how  much  of  all  the  mineral  elements  is  required  to  make 
a  bale  of  cotton  weighing  500  lbs.  of  lint  or  fibre.  We  as-* 
sume  that  it  will  take  1,000  lbs.  of  seed,  500  lbs  of  leaves-, 
1,500  lbs.  of  stems,  500  lbs.  of  roots  and  500  lbs.  of  capsules 
or  burrs."  His  table  is  as  follows,  (figures  represent  pounds 
and  fractions  of  pounds) ; 


KAME, 


Phosphoric  Acid,,. 

Potash,  

Lime, 

Magnesia,., 

Sulphuric  Acid, 

Oxide  of  Iron,, 

Chlorine, 

Soda,. 

Silica, ,. 
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12.17 
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4.46 

1.83 

2.11 

11.24 

11.46 

9.74 

9  28 

5  81 

1.51 

3.84 

13.23 

18.79 

17.70 

5.64 

0.67 

5.01 

4.45 

3.13 

3.99 

2.03 

0.31 

1.39 

2.49 

?.:0 

8.61 

1.12 

0.15 

0.66 

0.94 

2.97 

3.32 

1.74 

0.45 

0.61 

3.18 

3.44 

2.67 

1.99 

0.53 

1.44 

4.56 

5.50 

5.74 

2.88 

0.09 

0,39 

2.14 

4.48 

9.25 

1.98 

~  eg 
O   Cj 

^  o 


30.00 
49.64 
60.71 
19.18 
21.22 
9.78 
12.34 
20.65 
18.73- 


A  glance  at  this  table  suggests  at  once  the  great  advan- 
tage the  cotton  planter  has  over  the  grain  or  tobacco  grower. 
Only  the  smallest  portion  of  the  mineral  matter  of  the  cot- 
ton plant  is  removed  from  the  soil  when  the  culture  is  con- 
ducted properly.  The  lint  contains  very  little  mineral  of 
any  kind.  ,  Owing  to  the  difficulty  of  getting  perfectly  clean 
cotton  the  analysis  shows,  probably,  more  mineral  matter 
than  the  actual  fibre  itself  contains.  At  least,  the  error,  if 
there  is  one,  is  in  this  direction.     All  of  those  parts  of  the 
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plant  which  contain  much  mineral  plant  food  can  be  re- 
turned immediately  to  the  soil.  This  is  what  we  mean  by 
conducting  the  culture  properly.  The  cotton  seed,  espe- 
cially, should  be  carefully  preserved,  composted,  or  killed  in 
some  way  and  returned  to  the  soil.  Cattle  should  be  kept 
off  the  cotton  fields  and  not  allowed  to  carry  off  the  leaves 
and  stems.  On  the  other  hand,  the  stems,  leaves  and  burrs 
should  be  ploughed  in,  so  that  they  may  return,  not  only 
their  mineral  matter,  but,  also,  their  organic  matter  and  ni- 
trogen to  the  soil.  When  managed  thus  the  loss  is  reduced 
to  a  minimum.  It  is  so  small,  indeed,  that  we  can  almost 
say  the  exhaustion  from  the  cotton  crop  amounts  to  nothing. 
Supposing  only  the  lint  were  taken  permanently  from  the 
soil,  and  166§  lbs.  are  taken  from  the  acre,  the  exhaustion 
is  only  to  the  extent  of  about  one-fifth  of  a  pound  of  phos- 
phoric acid,  seven-tenths  of  a  pound  of  potash,  five-tenths 
of  a  pound  of  lime,  &c.  If  333-J  pounds  of  cotton  seed  are 
removed,  however,  they  would  carry  away  four  pounds  of 
phosphoric  acid,  nearly  four  pounds  of  potash,  one  and  one- 
third  pounds  of  lime,  &c.  The  experience  of  observing 
farmers  confirms  this  view  of  the  matter.  The  value  of 
cotton  seed  has  long  been  recognized,  and  it  has  been  fre- 
quently noted  that  the  cotton  fields  about  the  farm  houses, 
upon  which  the  cattle  are  allowed  to  run,  are  the  first  to  be 
exhausted. 

Let  me  contrast  with  these  figuresjbr  cotton  the  demands 
of  the  wheat  and  tobacco  crops  tipon  the  soil.  Twenty 
bushels  of  wheat  contain  of  phosphoric  acid  ten  pounds,  of 
potash  seven  pounds,  of  lime  seven-tenths  of  a  pound.  One 
thousand  pounds  of  tobacco  contain  of  phosphoric  acid 
9.64  lbs.,  of  potash  65.76  lbs.,  and  of  lime  88.80  lbs.  The 
cotton  planter  has  a  great  advantage  over  the  grain  or  to- 
bacco grower,  and  it  would  appear  quite  inexcusable,  if  he 
cultivates  land  in  cotton  so  as  to  exhaust  it.  The  cotton 
culture  rather  tends  to  strip  the  land  of  all  organic  matter, 
and  to  render  much   plant  food   insoluble  and  thus  una- 
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vailable  to  plants.  But  nothing  should  be  absolutely  lost, 
and  by  proper  treatment  this  plant  food  may  be  brought 
back  into  activity. 

Cotton   Seed. 

There  is  no  agricultural  product,  produced  in  such  vast 
quantities,  that  is  so  impeifectly  appreciated  as  this.  At  six 
million  of  bales,  three  million  tons  of  cotton  seed  are  pro- 
duced in  the  South  yearly.  A  great  deal  has  been  written 
on  the  subject,  but  it  appears  that  not  a  fourth  of  the  valu- 
able products  of  cotton  seed  were  known  until  very  lately. 
It  seems  now  that  the  time  will  soon  come  when  the  seed 
shall  have  a  value  comparable  to  that  of  the  lint.  Each  year 
has  developed  some  new  uses  to  which  some  of  its  products 
can  be  put.  It  was  early  known  to  be  a  good  feed  for  cows, 
sheep  and  hogs.  Accident  revealed  later  that  cotton  seed 
were  an  excellent  fertilizer.  The  seed  were  then  hulled  and 
the  oil  expressed,  and  the  cake  was  found  to  be  improved  as 
feed  stuff  and  manure  both.  The  oil  was  shipped  to  Europe 
to  adulterate  olive-oil  and  the  hulls  were  used  as  a  fodder  and 
litter  for  cattle.  Now  it  appears  that  cotton-seed  oil  is  des- 
tined to  become  an  important  article  of  human  food.  We 
have  table  oil,  lard  and  butter  from  cotton-seed  oil,  and 
nothing  but  prejudice  and  habit  are  in  the  way  of  their  ex- 
tensive use.  The  refuse  oil  is  made  into  soap  and  candles. 
Can  we  not  wTell  say  that  there  is  a  promise  for  cotton  un- 
equalled by  any  agricultural  product  in  the  world?  It 
affords  the  great  staple  of  clothing,  a  valuable  article  of 
food  for  man,  another  for  beast  and  an  excellent  fertilizer 
for  plants.     No  other  product  has  such  a  future  before  it. 

At  such  a  time  a  review  of  the  scientific  and  economical 
questions  connected  with  the  cotton  seed  industries  will, 
doubtless,  be  useful.  Southern  farmers  are  just  awakening 
to  its  value  and  the  diversity  of  its  uses,  and  it  is  very  im- 
portant that  they  should  be  reliably  informed  on  the  subject. 
The  cotton-seed  oil  people  are  the  source  of  most  of  the  in- 
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formation  farmers  have  gotten  in  the  past  and  it  has  been  to 
their  interests  to  depreciate  all  of  the  home  uses  of  cotton 
seed.  As  a  result  the  farmer  has  received  a  price  for  his  cot- 
ton seed  which  has  not  equalled  its  worth  as  a  manure  even. 

Cotton  Seed  as  a  Feeding-Stuff. 

The  substances  which  are  digested  by  animals  are  of  four 
kinds  ;  1st,  Protein,  or  albumenoids,  substances  more  or  less 
resembling  white  of  egg,  or  flesh  fibrin  in  composition  and 
properties.  These  are  the  "  flesh  formers,"  as  they  are  some- 
times called.  2d,  Starch  and  substance  of  similar  composi- 
tion to  starch,  including  the  digestible  portion  of  the  cellu- 
lose or  fibre  of  plants.  These  are  all  classed  together  under 
the  head  Nitrogen — free  Extract  in  the  chemical  analyses.  3d, 
Fat  The  fat  of  plants  is  very  much  like  that  of  animal 
bodies.  4th,  Ash,  or  mineral  matter  of  plants,  grains,  seeds, 
&c.  A  portion  of  this  is  digested  and  contributes  to  the 
nourishment  cf  the  bones  and  tissues  of  animals.  The  crude 
fibre  is  that  part  of  the  cellulose  or  woody  fibre  which  is  too 
coarse  to  be  digestible.  I  compare  the  amounts  of  these 
ingredients  contained  in  cotton  seed  with  the  amounts  in 
some  other  representative  feeding  stuffs.  The  total  dry 
matter  subtracted  from  100  gives  the  amount  of  water  in 
each  article. 
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Cotton  seed,  raw, 

Cotton-seed  Meal, 

Compare  with  : 
Corn,  average  of  all  kinds, 
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Wheat,     "           "          " 
Cow-pea, , 
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*Cotton  seed  averages  about  3  per  cent,  of  nitrogen. 
fCotton-seed  meal  contains  about  6.5  per  cent,  of  nitrogen. 
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We  see  from  these  figures  that  cotton  seed  is  remarkable 
for  the  amount  of  protein  and  of  fat  it  contains,  and  that 
the  amount  of  starch  is  quite  small  comparatively.  These 
facts  should  be  kept  in  view  always  in  using  cotton-seed 
meal  as  a  feed.  Observation  and  experiment  have  taught  us 
what  are  the  most  economical  and  most  healthy  combina- 
tions of  protein,  fat  and  starch  for  the  various  domestic  ani- 
mals, just  as  each  one  of  us  learns  by  experience  the  amount 
of  flesh,  fat  and  bread  which  it  is  healthiest  for  us  to  eat, 
and  the  ideal  feed  for  any  given  animal  is  one  containing 
these  ingredients  in  these  proportions.  Figures  expressing 
the  amounts  of  digestible  protein,  fat  and  starch,  suitable 
for  different  animals,  in  pounds  per  1,000  pounds  of  live 
weight  are  called  "Feeding  Standards."  They  have  been 
determined  in  the  case  of  all  the  more  common  animals, 
and  are  of  great  value  in  feeding.  Comparatively  few  arti- 
cles contain  these  ingredients  in  the  proper  proportions, 
and  in  a  great  majority  of  cases,  therefore,  when  animals 
are  fed  without  regard  to  these  feeding  standards,  there  is  a 
great  waste  of  valuable  constituents  of  the  feed.  The  ani- 
mal is  compelled,  under  the  circumstances,  in  order  to  get 
the  necessary  amount  of  some  ingredient  that  he  needs 
especially,  to  consume  an  excess  of  certain  other  things 
associated  with  the  needed  ingredient,  which  are  then 
not  assimilated,  but  pass  into  the  manure  and  are  lost 
as  feed.  It  is  necessary,  therefore,  to  mix  feeds  of  different 
composition  in  order  to  produce  a  perfect  ration  for  any 
animal.  Some  materials  contain  an  excess  of  one  ingre- 
dient, some  of  another.  The  cereal  grains,  potatoes,  tur- 
nips and  mangolds,  are  comparatively  rich  in  starch  and 
digestible  cellulose,  for  example :  Flax  seed,  cotton  seed, 
peas  and  beans  are  rich  in  protein,  while  very  few  articles 
contain  the  proper  ingredients  in  even  approximately  the 
right  proportion. 

It  is  in  this  connection,  now,  that  we  can  understand  best 
the  true  position  of  seed  among  feeding-stuffs.    It  is  a  mejUr 
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ber  of  a  class  of  bodies  which  is  very  small,  the  class  of  ma- 
terials distinguished  by  large  amounts  of  digestible  protein 
and  fat.  Bodies  containing  an  excess  of  starch  are  abun- 
dant. Some  seeds  like  peas  and  beans  are  particularly  rich 
in  protein,  but  they  contain  little  fat  at  the  same  -time. 
Cotton  seed  and  flax  seed  are  almost  the  only  common  ma- 
terials affording  protein  and  fat  both  in  large  quantities. 
The  proper  use  of  cotton-seed  meal  is  clearly,  then,  to  sup- 
plement feeds  deficient  in  protein  and  fats.  Let  us  illustrate 
how  cotton-  seed  meal  may  come  in  in  a  most  useful  way.  We 
have  been  feeding  our  milch-cows,  we  will  suppose,  at  the  rate 
of  10  pounds  of  hay,  20  pounds  of  rutabagas  and  10  pounds 
of  corn-meal  per  1,000  pounds  live-weight  per  day,  and  wTe 
wish  to  see  whether  this  accords  with  the  feeding  standard 
given  by  the  authorities  for  milch-cows.  We  look  to  the 
tables  of  composition  of  feeding- stuffs  and,  finding  the  analy- 
ses of  hay,  rutabagas,  and  corn-meal,  we  take  the  amounts 
of  digestible  protein,  starch  and  fat  in  each  for  10,  20  and 
10  pounds  respectively,  and  arrange  them  thus  : 

Digestible. 

Protein,  lbs.     Starch,  lbs.    Fat,  lbs. 

10  pounds  of  Hay  contain 0.5  4.3  0.1 

20        "  Rutabagas  contain 0.2  2.0  

10        u  Corn  Meal  contain 0.6  6.0  0.3 

40  pounds  of  this  feed  contain 1.3  12.3  0.4 

Turning  now  to  the  feeding  standard  for  milch-cows,  we 

find  it  calls  for  25  pounds  of  digestible  protein,  12.5  pounds 

of  digestible  starch  and  starch-like  bodies,  and  0.6  pounds 

of  digestible  fat.    We  have  recourse  to  cotton-seed  meal  and 

find  by  an  easy  calculation  that  it  will  require  about  three 

pounds  to  give  us  the  protein  we  still  need.    The  feed  with 

this  added  will  stand,  as  follows : 

Digestible. 

Protein,  lbs.    Starch,  lbs.    Fat,  lbs. 

40  pounds  of  feed,  as  above 1.3  12.3  0.4 

3        "  Cotton-seed  Meal........ 1.2  0.6  0.4 

43  pounds  of  complete  feed  contain. »,,.,    2,5  12.9  0.8 
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We  see  thus  that,  although  cotton-seed  meal  cannot  be 
-substituted  for  grain  in  the  best  and  most  rational  system 
=of  feeding,  it  fills  a  most  important  place.  As  a  highly 
nitrogenous  feed  it  answers  a  specilc  and  very  important 
purpose.  Like  the  other  oil-cakes,  cotton-seed  cake  should 
be  used  to  supplement  the  grains  and  fodders  yielding  an 
excess  of  starch  and  cellulose  alone.  In  practice,  cotton-seed 
cake  has  long  been  used  by  English  stock  raisers,  and  it 
commands  a  price  of  £.9  usually.  It  is  largely  used  on  the 
continent  also.  Our  farmers  have  the  recourse  to  hull,  dry 
and  ship  their  cotton-seed  kernels  to  Europe,  if  the  oil  men 
at  home  do  not  pay  them  enough  for  their  seed.  But  cot- 
ton seed  are  destined  to  be  extensively  used  as  feed  in  this 
country,  which  will  be  far  better,  since  we  will  retain  thus 
their  m  anuria!  properties. 

Cotton  Seed  as  a  Manure. 

As  the  protein  or  nitrogenous  matter  was  the  character- 
istic ingredient  of  cotton  seed  as  a  feeding  stuff,  so  the  ni- 
trogen it  contains  gives  it  its  character  as  a  fertilizer.  Ac- 
cording to  our  analyses,  sound,  air-dried  cotton  seed,  as 
they  come  from  the  gin,  may  be  taken  as  containing,  on  the 
average,  nitrogen  equivalent  to  3  per  cent  of  ammonia. 
The  determinations  run  from  2.40  to  3.45  per  cent,  of 
ammonia,  according  to  the  variety  and  plumpness  of  the 
seed.  The  kernels  contain  nearly  all  of  the  nitrogen,  prob- 
ably all  of  that  which  is  readily  available.  Determinations 
of  ammonia  in  the  kernels  alone,  still  containing  the  oil, 
vary  from  5.50  to  6.20  of  ammonia.  In  sound  cotton-seed 
cake  and  meal  the  ammonia  runs  from  6  to  8  per  cent.,  ac- 
cording to  the  manner  of  production. 

As  to  the  relative  weight  of  kernel  and  hull  of  cotton 
seed,  a  large  number  of  experiments  confirm  the  ordinary 
statement  that  they  are  of  about  equal  weight.  The  aver- 
age of  a  large  number  of  weighings  gave : 

Hulls 49.9  per  cent. 

Kernels- ,...,..., .,.  50.1    "      " 
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The  following  are  recent  determinations  of  nitrogen  in 
the  kernel,  hull  and  whole  seed  of  cotton  known  as  "  Georgia 
Prolific": 

Nitrogen.     Ammonia, 

Kernels,.. ;....... 4.67  5.67 

Hulls, 0.37  0.44 

Whole  seed,  direct  determinations, 2.66  3.23 

"     calc.  from  kernell  and  hulls,  2.50  3.03 

The  following  are  averages  of  different  analyses  by  dif- 
ferent chemists,  and  are  taken  from  the  last  edition  of  Dr. 
Wolff 's  Ash  Analyses.     In  1,000  parts  of  the  dry  substance 

are  contained : 

Cotton  Seed.  Cotton-seed  Cale« 
Volatile  and  organic  matter, .........    963.40s  925.20 

Containing  nitrogen, (25.00)  (65.00) 

'  Ash  or  mineral  matter, 36.60  74.80 

Containing  : 

Potash, 11.77  22.2© 

Soda, 3.20 

Lime, 2.05  3.30 

Magnesia, 5.99  1137 

Oxide  of  Iron, 0.71  0.96 

Phosphoric  Acid, ,.  11.41  34.37 

Sulphuric  Acid, 0;79  0.92 

Silica, , 0.11  6.22 

Chlorine, , 0.5-9  0.03 

It  is  impossible  to  say  exactly  what  cotton  seed  are  worth, 
but  it  is  very  certain  that  the  price  usually  paid  by  oil-mills 
for  cotton  seed  does  not  equal  their  value  as  a  manure.  If 
we  take  the  ammonia  at  25  cents,  and  the  phosphoric  acid 
and  potash  at  6  cents  each,  a  ton  of  cotton  seed  is  worth 
$17.77.  By  these  figures  the  cotton  seed  cake  would  be 
worth  $46.23  a  ton. 

Cotton  Seed  Oil  Industry. 

Cotton-seed  oil  is  an  almost  pure  hydro-carbon,  or  com- 
pound of  carbon  and  hydrogen,  containing  no  mineral  ele- 


Cotton-Seed  Oil  Industry.  117 

ment.  This  oil  is  of  comparatively  little  value  in  the  cotton 
seed  as  a  feeding  stuff,  a  sufficiency  always  remaining 
after  the  kernels  have  been  pressed  and  the  cake  ground 
into  meal,  and  it  is  of  no  value  whatever  as  a  manure. 
The  oil  in  the  cotton  seed  is  oxidized  in  the  soil  into 
carbonic  acid  and  water,  which  are  already  found  there 
in  abundance.  There  is  every  argument,  therefore,  in  favor 
of  expressing  the  oil.  The  cotton-seed  cake  is  worth  more, 
both  as  a  feeding-stuff  and  as  a  fertilizer,  than  the  raw  cot- 
ton seed.  The  hulls  are  of  comparatively  little  value 
as  a  feeding-stuff,  and  can  be  used  either  as  fuel,  produc- 
ing an  ash  very  rich  in  potash  and  phosphoric  acid,  as 
we  shall  see,  or  be  used  as  a  litter  for  animals.  If  a  suf- 
ficient price  can  be  obtained  for  the  oil  to  pay  for  the  hull- 
ing and  pressing,  a  good  profit  can  be  made  out  of  the 
cake,  as  an  improved  feeding  stuff.  Crude  cotton-seed  oil  is 
worth  now  about  40  cents,  and  refined  65  cents  per  gallon. 
A  ton  of  cotton  seed  will  yield  35  gallons  of  crude  oil,  it  is 
said,  and  82  per  cent,  of  this  can  be  obtained  as  refined  oil. 
It  would  appear,  therefore,  that  the  oil  industry  should  be  a 
profitable  one,  and  that  it  is  an  enormous  loss  to  the  nation 
when  the  oil  in  three  million  tons  of  seed' goes  to  waste. 

The  growth  of  the  industry  confirms  the  opinion  that  it 
is  a  profitable  one.  In  1868  only  sixteen  cotton-seed  oil 
mills  were  in  operation  in  the  country,  and  cotton  seed  were 
bought  in  New  Orleans  at  $6  a  ton.  In  1881.  there  were 
sevent}'  mills  and  $12.50  a  ton  was  paid  for  the  seed.  Still, 
only  about  180,000  of  the  3,000,000  tons  are  worked.  Vari- 
ous difficulties  have  prevented  the  general  introduction  of 
the  oil  production  and  confined  the  industry  to  a  compara- 
tively few  central  places.  Cheap  freights  are  necessary  to 
bring  the  cotton  seed  together  to  the  mills,  and  heretofore  the 
necessary  machinery  has  been  made  only  on  a  large  scale 
and  very  large  quantities  of  cotton  seed  have  been  required 
in  order  to  operate  the  mills  successfully.  The  industry  has 
thus  remained  in  the  hands  of  capitalists  who  formed  rings 
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to  keep  the  price  of  cotton  seed  down,  and  the  farmers,  ver j 
wisely,  refused  to  sell  them  for  a  mere  song,,  a  product  which 
they  could  use  to  great  advantage  at  home,  both  as  a  feed- 
ing-stuff and  as  a  fertilizer.  What  we  need  is  the  cotton- 
seed oil  mill  on  a  small  scale.  We  want  cheap  decorticators 
and  small  presses,  so  that  there  can  bo  a  cotton-seed  oil  mill 
in  connection  with  every  gin,  if  necessary,  or,  at  least  one 
in  every  neighborhood,  as  there  is  a  grist  and  saw  mill. 
Such  machinery  is  now  produced  on  a  small  scale,  and  we 
hope  the  time  is  not  far  distant  when  the  prices  of  the  farmer^ 
cotton-seed  products  will  be  quoted  in  the  market  reports, 
just  as  corn  meal  or  bacon.  The  farmer  will  then  take  his 
cotton  seed  to  the  mill,  have  it  hulled,  dried,  ground  and 
the  oil  pressed  out,  pay  his  toll  in  oil  and  cake  and  sell  the 
products,  or  use  them  as  food  or  fertilizers.  It  is  probable, 
however,  that  very  little  cotton  seed  will  he  directly  used  in 
that  case  as  fertilizer,  but  that  animals  will  be  fed  upon  it 
and  its  fertilizing  ingredients  preserved  in  the  manure. 

According  to  the  best  information  which  I  can  get,  the 
profits  of  the  oil  industry  are  about  as  follows.  A  ton  of 
cotton  seed  will  yield : 

35  gallons  crude  oil  at  40  cts.  per  gallon...  $14.00 

1,000  pounds  hulls  at  $8.00  per  ton 4.00 

750      "        cake  at  $35.00  per  ton. 13.12 

A  material  which  in  its  raw  state  is  worth  $18.00  at  its 
highest  valuation  is  thus  turned  into  products  worth  $31.12. 
The  expense  of  the  manufacture  depends  upon  so  many 
conditions,  that  it  is  impossible  to  state  it  exactly,  but  since 
the  manufacture  is  quite  simple  there  must  certainly  be 
handsome  profits  here. 

Meanwhile,  until  these  neighborhood  mills  are  estab- 
lished, farmers  might  provide  themselves  with  a  huller  and 
hull  their  own  seed  and  dry  the  kernels  so  that  they  may 
be  in  a  proper  condition  for  transportation.  Cotton-seed 
kernels  in  this  state  can  be  shipped  to  England,  where  they 
command  good  prices,  or  they  can  be  sold  in  the  home 
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market,  or  used  on  the  farm  as  a  feeding-stuff  or  fertilizer. 
A  huller  upon  each  farm  would  thus  make  the  farmer  per- 
fectly independent  of  the  oil-mill  ring  and  would  enable 
him  to  put  his  cotton  seed  into  a  merchantable  state  and 
still  use  the  hulb. 
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Experience  shows  that  chemical  manures  are  used  to  the 
best  advantage  only  when  their  application  is  determined 
strictly  by  the  results  of  experiments  upon  the  land.  The 
farmer  who  would  use  them  successfully  must  early  accus- 
tom himself  to  regard  them  in  a  very  different  way  from  the 
manner  in  which  he  regards  stable  manure  and  the  other 
manures  of  the  farm.  These  latter  all  correspond  to  what 
are  called  complete  manures;  that  is,  they  contain  phos- 
phoric acid,  nitrogen,  potash,  soda,  lime,  sulphuric  acid, 
magnesia,  chlorine,  all  elements  of  plant  food  of  greater  or 
less  importance,  although  in  highly  dilute  form.  In  the 
materials  of  chemical  manures,  however,  we  have  single  in- 
gredients in  highly  concentrated  forms.  The  farm  manure 
always  produces  good  effects  when  applied  in  sufficient 
quantities,  because  in  it  the  plant  is  certain  to  find  some 
element  in  a  soluble  form  which  it  can  utilize,  while  no  ele- 
ment is  found  in  so  concentrated  a  form,  or  in  so  dispropor- 
tionate an  amount  in  relation  to  the  others,  as  to  work  any 
harm. 

Where  chemical  manures  are  to  be  used  to  advantage, 
therefore,  it  is  all  important  that  we  should  know :  First, 
wherein  the  soil  is  deficient;  second,  what  the  plant  par- 
ticularly demands.  When  chemists  first  gave  attention  to 
the  application  of  their  science  to  agriculture,  they  thought 
that  they  could  work  a  complete  solution  of  these  problems 
by  analyzing,  first,  the  soil,  and  then  the  plant  which  was 
to  be  grown  upon  it,  and  comparing  the  results  to  see  what 
was  needed  to  make  the  soil  a  complete  source  of  food  to  the 
plant.  A.  great  deal  of  valuable  information  was  gained 
from  such  analyses,  but  in  a  great  many  cases  they  were 
misguiding  or  entirely  indecisive,  and  for  reasons  which 
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we  can  easily  understand.  The  chief  difficulties  are  in  the. 
soil  analyses.  The  amount  of  soil  within  the  reach  of  the 
crop  growing  on  the  field  is  very  large.  It  is  estimated  that 
two  tons  of  soil  are  within  the  reach  of  a  medium  sized  cot- 
ton plant.  Now  the  chemist,  at  best,  takes  only  a  few  ounces 
upon  which  to  make  an  analysis.  The  first  great  difficulty 
is  apparent  then.  How  shall  we  assure  ourselves  that  we 
have  in  the  few  ounces  taken  from  the  field,  according  to 
any  method  of  sampling,  a  fair  representative  of  the  whole? 
No  soil  is  homogeneous,  but  frequently  on  the  other  hand 
chemists  can  take  from  the  same  field  any  number  of  essen- 
tially different  samples  of  soil.  The  second  difficulty  is 
that,  even  supposing  that  we  have  a  fair  sample  of  the  soil 
and  a  perfect  analysis  of  that  sample,  there  is  always  a  cer- 
tain doubt  as  to  how  we  shall  interpret  it.  In  the  first  place 
it  is  difficult  to  ascertain  whether  the  elements  of  plant-food 
found  are  in  an  available  form.  In  the  second  place,  it 
is  impossible  to  know  whether  the  small  amounts  found 
are  sufficient  for  the  support  of  the  plant  or  not.  For  ex- 
ample: one  soil  may  yield  upon  analysis  a  considerable 
amount  of  phosphoric  acid,  and  yet  all  of  that  phosphoric 
acid  may  be  in  highly  insoluble  compounds,  which  puts  it 
out  of  the  reach  of  the  plant.  Another  soil  may  show  only 
a  trace  of  phosphoric  acid,  as  chemists  say,  that  is,  an  un- 
weighable  amount,  and  yet  all  of  this  may  be  in  a  soluble 
form  and  in  the  several  tons  within  reach  of  the  plant,  this 
may  be  all  that  is  needed.  In  the  case  of  these  very  small 
amounts  or  mere  traces,  it  becomes  impossible  for  the  chem- 
ist to  determine  their  condition  as  regards  their  solubility 
or  insolubility.  Chemical  analyses  of  soils  have  been  used 
to  great  advantage  in  some  cases  upon  experimental  farms 
where  numerous  analyses  could  be  obtained  of  the  soil  from 
each  field  and  repeated  from  year  to  year.  They  are  always 
useful  when  enough  of  them  can  be  made,  but  in  the  case 
of  the  practical  farmer,  who  farms  to  make  money,  they  are 
impracticable. 
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.  There  is,  fortunately,  another  means  of  analyzing  the  soil 
which  is  within  the  reach  of  every  farmer  and  which  gives 
him  more  decisive  answers.  It  is  the  practical  experiment 
with  chemical  manures  upon  the  soil  under  cultivation  for 
the  particular  crop.  There  should  be  an  experiment  field 
upon  every  farm,  or  little  patches  of  land,  selected  to  represent 
the  different  characteristics  of  the  soil  upon  the  farm,  should 
be  kept  at  all  times  under  experiment.  Owing  to  the  small 
area,  the  labor  devoted  to  these  investigations  will  not  in 
any  way  disturb  the  rest  of  the  work  upon  the  farm,  but 
they  will  be  of  great  interest  to  every  farmer,  as  soon  as  he 
has  gained  the  experience  necessary  to  correctly  interpret 
their  teachings.  All  proposed  large  operations  on  the  farm 
should  be  preceded  by  an  experiment  upon  a  small  scale 
the  year  before.  The  farmer  would  thus  frequently  save 
himself  from  disaster,  and  would  in  all  cases  learn  how  to 
use  the  desirable  manure  to  the  best  advantage.  An  ex- 
periment is  simply  a  question  asked  of  Nature  and  usually 
it  is  in  no  uncertain  sound  that  she  makes  her  answer. 
The  experimental  plots  may  thus  become  the  sentries  which 
guard  the  interests  of  the  farmer,  or  the  compass  which  the 
farmer  consults,  as  the  mariner  the  magnetic  needle,  at  every 
change  of  course.  If  the  plan  of  an  experimental  field  is 
adopted,  a  piece  of  land  should  be  selected  which  lies  as 
nearly  level  as  possible,  is  well  drained  and  which  repre- 
sents, as  closely  as  possible,  the  average  character  of  the 
farm.  It  had  best  be  a  long  strip  of  land  across  a  large 
field  and  should  be  divided  into  fifth — or  tenth-acre  plots,  as 
the  case  may  be.  If  a  systematic  investigation  is  intended 
to  ascertain  exactly  the  character  of  the  soil,  the  best  plan 
is  to  take  two  such  parallel  strips  and  cultivate  one  in  a 
crop  that  feeds  upon  the  surface  soil  mainly,  like  wheat  or 
oats,  and  the  other  in  a  crop  which  feeds  chiefly  upon  the 
deeper  soil,  like  potatoes  or  turnips. 

The   simplest  classification   of   chemical  manures  is,  as 
rnineral  and  nitrogenous.     The  mineral  manures  are  the 
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phosphates  of  lime?  chloride  and  sulphate  of  potash,  sul- 
phate of  lime,  sulphate  of  magnesia,  &c.  The  nitrogenous 
manures  are  the  salts  containing  nitrogen  and  the  nitro- 
genous materials  which  are  of  vegetable  and  animal  origin. 
A  simple  experiment  is,  therefore,  that  in  which  we 
apply  on  one  part  mineral  and  on  the  other  nitrogenous 
manures.  Such  an  experiment  ^ould  now  be  of  great 
interest  upon  any  farm,  since  its  results  would  enable  the 
farmer  to  answer  the  question  whether  or  not  it  pays  him 
to  buy  nitrogen  or  ammonia  in  any  of  their  forms  at  the 
present  high  prices.  If  the  soil  and  the  particular  plant 
do  not  require  nitrogen  to  make  a  paying  crop,  or  if  the 
increase,  where  it  is  applied,  is  not  sufficient  to  pay  for  its 
cost,  it  is,  of  course,  a  waste  of  $10  to  apply  an  ammoniated 
superphosphate,  costing  $40  per  ton,  where  a  superphos- 
phate with  potash  only,,  costing  $30,  Would  do  just  as  well. 

Experiments  become  more  numerous  still  when  we  take 
into  consideration  separately  the  different  mineral  matters 
and  the  different  nitrogenous  matters.  The  questions,  then,, 
asked  of  the  soil  are :  Is  phosphoric  acid  needed  ?  Is  potash 
needed  ?  Is  lime  needed  ?'  Are  ammonia  salts,  nitrates,, 
or  animal  nitrogen,  one  or  all,  needed  ?  Experiments 
become  still  more  numerous  and  complicated  when  we 
take  into  consideration  the  different  forms  in  which  dif- 
ferent elements  are  afforded  as  regards  solubility  or  in- 
solubility, or  as  to  the  power  of  the  soil  to  digest  them. 
The  questions  then  asked  are,  for  example:  Which  will 
pay  best  upon  this  soil  with  this  cropr  soluble  phosphoric 
acid  or  reverted  phosphoric  acid  ?  Which  is  best,  nitro- 
gen in  rapidly  decomposable  blood  or  fish  scrap?  They 
are  still  further  complicated  when  we  take  different  amounts 
into  consideration  and  seek  to  ascertain  which  amount  ii 
will  pay  best  to  apply.  Experiments  may  thus  be  extended 
in  every  direction,  without  limit  almost.  The  success  of 
each  farmer  will  depend  very  much  upon  his  wisdom  in 
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selecting  subjects  for  experiment  as  well  as  upon  his  ca- 
pacity to  rightly  interpret  the  results. 

As  an  illustration  of  a  very  simple  scheme  for  experi- 
ments, I  will  give  the  following,  which  was  carried  out  by 
a  few  farmers  last  year  to  ascertain  whether  dissolved  phos- 
phate, muriate  of  potash,  or  sulphate  of  ammonia  would 
repay  them  best  for  their  application  in  moderate  amounts, 
and  whether  any  combinations  of  them  would  be  advan- 
tageous ; 

Scheme  No.  1. 

Select  an  acre  of  land  as  uniform  in  character  and  as 
level  as  possible.  Divide  it  into  tenth-acre  parallel  strips. 
Each  of  these  is  a  plot  to  be  specially  treated.  Put  no  ma- 
nure on  three  plots,  one  on  each  side  and  one  in  the  middle. 
These  are  to  be  the  standards  of  comparison.  The  diagram 
will  illustrate  the  scheme  : 
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Plot  1  receives  no  manure ;  on  2  put  30  pounds  of  dis- 
solved bone-black,  or,  where  this  is  not  to  be  had,  40  pounds 
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of  dissolved  S.  C.  phosphate;  on  3  put  20  pounds  of  sul- 
phate of  ammonia;  on  4  put  10  pounds  of  muriate  of  pot- 
ash ;  on  5  put  30  pounds  of  dissolved  bone-black,  20  pounds 
sulphate  of  ammonia  and  10  pounds  muriate  of  potash  ;  6 
is  not  manured;  7  receives  30  pounds  of  dissolved  bone- 
black  and  20  pounds  sulphate  of  ammonia;  8  receives  30 
pounds  of  dissolved  bone-black  and  10  pounds  muriate  of 
potash  ;  9  receives  20  pounds  of  sulphate  of  ammonia  and 
10  pounds  of  muriate  of  potash,  and  on  10  nothing  is  put 
again. 
The  chemicals  would  cost  about : 

120  pounds  dissolved  bone-black $2.40 

80  sulphate  of  ammonia 4.80 

40      "        muriate  of  potash 1.00 

$8.20 
Cultivate  the  whole  carefully*  all  the  different  strips  just 
alike.  Keep  a  record  of  the  experiment,  noting  appear- 
ances at  different  times.  Measure  or  weigh  produce  from 
each  plot  separately.  You  will  be  liable  to  see  then  which 
ingredient  or  combination  of  ingredients  has  repaid  you 

best. 

Experiments  upon  Cotton, 

Mr.  John  A.  Mitchener,  of  Selma,  N.  (X,  made  some  ex- 
periments upon  cotton  last  year  according  to  this  scheme, 
which  I  will  cite  as  illustrating  what  may  be  learned  by 
even  such  simple,  inexpensive  experiments  as  these. 

The  soil  was  "  a  very  poor  sandy  one,  of  a  brown  or  snuff 
color."  The  season  was  an  extremely  dry  one.  This  proba- 
bly modified  the  relative  amounts  of  seed  cotton,  produced 
upon  the  different  plots,  as  well  as  the  total  amount.  Mr. 
Mitchener's  plots  were  each  four  rows  of  cotton  one  hundred 
yards  long.  The  chemicals  for  the  different  plots  were  care* 
fully  weighed  out  and  mixed.  The  seed  cotton  gathered 
was  kept  carefully  in  separate  heaps,  and  weighed  when  all 
was  gathered. 
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The  results  upon  the  different  plots  were  as  follows : 
$  plots  with  no  fertilizer  averaged  18 J  ibs.  seed  cotton. 
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These  results  are  so  plain  that  they  need  no  interpreta- 
tion. Phosphoric  acid  alone  did  best.  Wherever  it  was 
put,  it  increased  the  yield,  but  the  ammonia  and  potash  ap- 
pear to  have  decreased  rather  than  increased  its  good  effects. 
Ammonia  and  potash  affected  the  crop  very  little  when 
alone.  Upon  a  very  poor  sandy  soil  this  was  rather  con- 
trary- to  expectation.  Mr.  Mitchener  says  the  ammonia 
plots  looked  greener,  but  the  phosphoric  acid  plots  grew 
better  from  the  beginning.  Probably  the  ammonia  forced 
the  foliaceous  system  of  the  plants  too  far  in  the  first  stages 
of  growth,  and  the  drought  blighted  them  when  it  came. 
The  conclusion  is  irresistible,  however,  that  a  dry  year  phos- 
phoric acid  is  the  only  thing  which  will  produce  any  good 
effect  on  cotton  on  this  land.  Mr.  Mitchener  says :  "How 
many  dollars  were  thrown  away  last  year  by  farmers  in 
the  South  in  ammonia  or  potash  which  produced  no  effect !" 
While  we  cannot  jump  at  a  conclusion  from  one  experi- 
ment, the  case  suggests  a  very  important  subject  for  further 
investigation. 

Does  High  Manuring  Pay  Upon  Cotton. 

Mr.  Silas  McBee,  of  Lincoln,  wished  to  try  high  manur- 
ing upon  cotton.    He  wrote  and  asked  me  to  give  him  the 
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richest  formula  for  a  complete  manure,  which  had  ever  been 
recommended  by  good  authority  and  tried  with  success  in 
the  field.  I  was  glad  of  the  opportunity  to  have  the  matter 
tested,  and  suggested  to  him  to  try  one  of  Ville's  formulas. 
I  selected  for  this  purpose  the  formula,  "  Normal  Homolo- 
gous manure,  No.  1,  A."  which  calls  for: 

Superhosphate  of  lime,  (monocalcic  phosphate)...   352  lbs. 

Muriate  of  Potash, 176    " 

Sulphate  of  Ammonia, 343    " 

Sulphate  of  Lime, ♦ 185    " 

Per  acre, 1,056    " 

These  chemicals  are  calculated  as  pure.  Mr.  McBee  pur- 
chased excellent  commercial  articles  of  superphosphate, 
muriate  of  potash,  and  sulphate  of  ammonia  and  they  were 
analyzed  for  him  at  the  Station.  Upon  the  basis  of  these 
analyses  I  calculated  the  amounts  of  each  required  to  give 
him  the  pounds  of  the  pure  salts  called  for  in  Ville's  for- 
mula. 

There  was  required  of  the 

Superphosphate, , 1,140  lbs. 

Muriate  of  Potash, 200    " 

Sulphate  of  Ammonia, 345    " 

Per  acre, 1,685 

The  superphosphate  which  was  used  contained  more  than 
the  required  amount  of  the  sulphate  of  lime.  Mr.  McBee 
was  cautioned  about  the  danger  of  his  cotton  "  firing  "  in 
case  of  a  dry  season,  when  heavily  manured,  and  he  did  all 
he  could  to  provide  against  this  by  breaking  up  the  subsoil 
thoroughly. 

The  chemicals  were  well  mixed  and  all  the  details  of  the 
experiment  carried  out  with  admirable  thoroughness  and 
close  attention. 
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Mr.  McBee  reports  as  follows : 

"  I  used  your  formula  as  nearly  as  possible  .and  attended 
carefully  to  the  preparation  of  the  chemicals,  as  well  as  that 
of  the  soil.  I  then  measured  an  acre  of  rich  ground,  and 
divided  it  into  two  equal  parts.  One-half  of  the  formula 
I  put  on  one  part  and  one  fourth  on  the  other.  I  then  se- 
lected another  half  acre  of  good  ground  and  put  on  that 
the  other  fourth.  I  then  had  a  half  acre  with  the  full  for- 
mula and  two  half  acres  with  one-half  the  formula.  All 
were  cultivated  well,  but  were  prepared  differently.  The 
first  two  half  acres  were  plowed  by  two  sets  of  oxen.  The 
first  set  drawing  a  turning  plow  and  the  second  set  a  sub- 
soiling.  The  last  half  acre  was  simply  plowed  with  the  turn- 
ing plow.  The  ground  was  well  harrowed.  I  then  took 
the  chemicals,  which  had  been  beautifully  mixed,  so  that 
no  lumps  were  to  be  found,  and  put  in  with  a  wheat  drill, 
as  I  thought  the  distribution  would  be  more  even  than  by 
any  other  means  I  had  in  my  power.  Then  the  ground 
was  bedded  with  single  turning  plows  and  crossed  and 
planted  three  feet  each  way,  and  afterwards  thinned  to  one 
stalk  in  the  hill. 

I  worked  the  crop  almost  entirely  by  running  a  sweep 
both  ways  and  with  hoes,  the  soil  being  in  such  good  order 
as  not  to  require  any  real  plowing.  I  perhaps  used  a  bull- 
tongue  once.  The  history  of  the  season  is  so  well  known 
that  I  need  not  refer  to  that.  So  little  rain  fell  that  it  is 
suprising  that  anything  was  raised.  My  lots,  however,  at 
first  seemed  not  to  suffer,  and  it  was  until  every  one  around 
me  had  complained  for  sometime  of  their  crops  suffering, 
that  mine  began  to  fail.  The  growth  was  rich  and  vigor- 
ous, and  the  number  of  shapes  and  bolls  was  simply  won- 
derful, till  about  the  second  week  of  August,  when  the 
shapes  began  to  dry  up  and  drop  off.  But  my  cotton,  not- 
withstanding the  continued  drought,  would  bravely  con- 
tinue to  bloom,  though  in  a  few  days  to  die,  and  so  it  con- 
tinued long  after  others  informed  me  that  no  blooms  were 
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to  be  seen  in  their  fields.  This,  I  think,  remarkable,  that 
with  so  much  fire  in  the  shape  of  chemicals  in  the  soil,  and 
so  much  and  so  continued  heat  from  the  sun,  my  lots  still 
stood  better  than  any  around  me.  I  hav«  estimated  all 
along  that  I  gathered  about  one-third  of  the  blooms  that 
would  have  matured  in  a  fair  season,  and  that  two-thirds 
dropped  off. 

On  the  first  lot  which  had  the  full  amount  of  the  formula 
I  picked  about  450  pounds  of  seed  cotton,  a  few  pounds 
over,  I  believe.  On  the  second  which  had  one-half  the  for- 
mula, 500  pounds,  about.  On  the  third,  which  was  not  so 
well  plowed,  and  had  one-half  the  formula,  350  poundsj 
about.  The  cotton  was  of  very  fine  quality,  and  it  took  not 
quite  three  pounds  of  seed  cotton  to  make  one  pound  of  lint. 

On  these  three  lots  I  lost  some  money,  but  had  I  been 
able  to  gather  the  two-thirds,  which  I  might  expect  in  gen- 
eral to  do,  I  would  have  made  not  only  a  profit,  but  a  very 
handsome  one,  and  besides,  my  chemicals  were  too  expen- 
sive. Again,  while  I  lost  a  few  dollars  in  this  crop,  I  have 
•every  cent  of  it  in  the  improved  soil.  I  feel  sure  that  I  could 
make  such  farming  pay  handsomely.  I  am  not  sure,  how- 
ever, that  the  full  formula  is  best,  though  that  first  half  acre 
lost  something  by  not  having  a  full  stand,  and,  of  course, 
suffered  more  from  the  dry  weather.  That  point  I  would 
like  to  see  carried  out  more  fully." 

These  are  very  remarkable  results  for  a  season,  when  it 
did  not  rain  enough  to  wet  the  soil  well  from  May  until 
September.  We  expected  that  the  cotton  would  have  burnt 
up  entirely  under  these  circumstances.  If  Mr.  McBee's  es- 
timate, from  the  number*  of  blooms  that  dropped  off  is  cor- 
rect, he  would  have  gathered  two  bales  of  cotton  from  the 
acre,  worth  $100  at  least.  Since  he  thinks  one-half  the 
amount  of  Ville's  formula  to  the  acre  would  have  been 
enough,  the  fertilizing  materials  necessary  to  produce  this 
result  would  have  cost  only  $20  per  acre. 
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Scheme  No.  2, 

This  scheme  will  illustrate  a  more  cam  plicated  set  of 
experiments,  the  object  of  which  was  to  test  the  effects  of 
nitrogenous  fertilizers  in  different  amounts  and  combina- 
tions, upon  cotton.  It  is  the  scheme  according  to  which 
the  experiments  upon  our  experiment  field  at  Chapel  Hill, 
last  year,  were  projected.  These  experiments  were  utterly 
destroyed  by  the  terrible  drought,  but  I  give  the  scheme 
here  in  the  hope  that  some  may  be  induced  to  carry  them 
out  this  year.  The  question  of  how  crops  get  their  nitrogen 
is  in  a  perfectly  unsettled  condition,  although  it  has  re- 
ceived a  great  deal  of  attention.  Besides  its  theoretical  in- 
terest, the  question  is  of  great  practical  importance  just  now 
in  consideration  of  the  high  price  of  all  nitrogenous  mate- 
rials used  in  fertilizers,  a  price  which  is  likely  to  rise  stead- 
ily  in  the  future. 

Prof.  W,  O.  Atwater,  of  the  Middletown,  Conn.,  Agricul- 
tural Experiment  Station,  has  been  at  work  upon  this  prob- 
lem for  a  number  of  years  and  this  scheme  is  modeled  after 
his  scheme  for  "Special  Nitrogen  Tests  in  1881."  A  num- 
ber of  experiments  has  been  reported  upon  corn,  and  it 
would  be  of  great  interest  to  know  the  results  of  similar 
experiments  upon  cotton. 

The  materials  used  are  a  superphosphate  (dissolved  Bone- 
black  is  the  best)  containing  35  per  cent,  of  available  phos- 
phoric acid,  muriate  of  potash  containing  50  per  cent,  of 
potash,  nitrogen  as  nitric  acid  in  nitrate  of  soda,  as  am- 
monia in  sulphate  of  ammonia,  and  as  organic  nitrogen  in 
dried  blood.  The  fertilizing  materials  are  firct  applied,  each 
by  itself,  to  test  their  effects  separately  and  the  capacity  of 
the  soil.  Next  we  have  some  simple  combinations  of  these 
chemicals,  two  at  a  time.  And  lastly  we  have  a  number  of 
combinations  of  phosphate,  potash  salts  and  nitrogenous 
fertilizer,  in  which  the  nitrogen  is  obtained  from  three 
different  sources  and   applied  in  three  different  amounts. 
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Nitrogen  is  supplied  upon  different  plots  in  increasing 
amounts,  viz :  at  the  rate  of  24,  48,  and  72  pounds  per  acre. 
The  chemicals  for  one-tenth  acre  plots  are  as  follows: 


1. 

Nothing 

2. 

15    lbs. 

3. 

30    lbs. 

1 

15    lbs. 

5. 

Hi  lbs. 

6. 

Dried  blood, 

22£lbs. 

7. 

15    lbs. 

30    lbs 

Plat.  No.  Materials.  Amount. 

►lack, 

h, 

noma, , 

lack 

«         j  Nitrate  of  soda, 15    lbs. 

(Muriate  of  potash, 15    lbs. 

~*~"{ SS'tVee  0'^^^^'  1  »*«»  ™™^  J    jg 

hq  f  Mixed  minerals  as  in  No.  9, 45    lbs. 

(Nitrate  of  soda 15    lbs. 

.<  j  Mixed  minerals  as  in  No.  9, 45    lbs. 

l"        j  Nitrate  of  soda 30    lbs. 

-«         j  Mixed  minerals  as  in  No.  9, 45    lbs. 

(Nitrate  of  soda,. 45    lbs. 

,«         /  Mixed  minerals  as  in  No.  9, 45    lbs. 

(Sulphate  of  ammonia, 11^  lbs. 

«a         j  Mixed  minerals  as  in  No.  9, 45    lbs. 

(Sulphate  of  ammonia, 22|  lbs. 

*~         J  Mixed  minerals  as  in  No.  9, 45    lbs. 

(  Sulphate  of  ammonia, 33|  lbs. 

1ft  f  Mixed  minerals  as  in  No.  9, 45   lbs. 

A0-         (  Dried  blood, 22j  lbs. 

„         j  Mixed  minerals  as  in  No.  9, 45    lbs. 

'•         (Dried  blood, 45    lbs. 

1«         j  Mixed  minerals  as  in  No.  9, 45    lbs. 

10'        "j  Dried  blood, 67£  lbs. 

19         j  Dried  bone-black,   \  „.      ,  mlnpral<,                       30    lbs. 
^'        \  Muriate  of  potash.  /  MlXLCt  minerais- 15    lbs. 

20.  Nothing. 
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These  chemicals  should  be  carefully  weighed  and  thor- 
oughly mixed.  To  accomplish  this  mixing  it  may  be  neces- 
sary to  use  some  inert  material  as  a  divisor.  Clean,  well 
washed  sand  is  the  best  thing  to  use  for  this  purpose.  In 
any  case,  however,  care  must  be  taken  to  use  something 
which  will  not  have  any  action  whatever,  and  will  not, 
therefore,  interfere  with  the  experiments. 

A  piece  of  Jand  as  level  and  of  as  uniform  character  as 
possible  should  be  selected.  Two  acres  will  be  necessary 
for  the  amounts  given,  although,  if  it  is  desired  to  carry  out 
the  experiments  on  a  small  scale,  everything  may  be  divided 
by  two  and  applied  to  one-twentieth  acre  plots, 
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Manures  for  Different  Crops 


We  have  said  tbat  experiment  .is  necessary  to  ascertain 
the  wants  of  the  crop  upon  each  soil.  Any  such  thing  as  a 
universal  manure,  which  shall  be  the  very  best  thing  for  a 
given  crop  upon  all  kinds  of  soils  is  an  absurdity.  While 
it  is  conceivable  that  a  manure  may  be  produced  so  rich  in 
amount  and  so  complete  in  the  variety  of  its  ingredients 
that  its  use  shall  cause  an  increase  in  the  product  upon  all 
soils,  such  a  manure  would  probably  not  be  the  very  best 
and  most  economical  thing  to  use  in  a  single  case.  Such  a 
manure  would  necessarily  be  a  very  dear  one  and  the  in- 
crease in  the  crop  would  most  often  fall  far  short  of  its  cost. 
It  is  well  settled  that  chemical  manures  will  only  repay 
the  application  under  two  conditions:  First,  they  must  be 
judiciously  selected  with  reference  to  soil  and  crop,  and 
second,  the  whole  cultivation  must  be  in  all  respects  thor- 
ough. The  second  condition  corresponds  to  experience  in 
every  business  in  life.  The  greater  and  the  more  varied  the 
investment,  the  greater  the  risk  and  the  greater,  therefore, 
the  necessity  for  attention  and  care.  The  first  condition  is 
a  direct  corollary  from  the  laws  that  the  demands  of  each 
plant  for  food  are  different,  while  the  capacities  of  soils  for 
supplying  this  food  are  also  different.  The  right  materials 
in  the  right  places  bring  large  profits.  Money  must  be  lost 
in  the  long  run  using  fertilizers  at  random. 

It  is  impossible  for  us,  therefore,  to  assert  anything  of 
a  perfectly  general  character  about  manures  for  different 
crops.  It  is  only  by  observation  or  experiment  that  we  can 
determine  what  is  the  very  best  manure  upon  a  given  soil- 
Each  farmer  must  decide  all  such  questions  for  himself, 
and  it  is  for  this  reason  that  we  have  so  insisted  upon  the 
importance  of  experiments  upon  the  farm.     Some  things 
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are  to  be  said,  however,  of  a  general  character  and  it  is 
fortunate  for  us. of  the  South  Atlantic  slope  that  the  prob- 
lem is  not  as  complicated  as  it  usually  is.  The  largest 
portion  of  the  uplands,  cultivated  in  cotton  in  this  section, 
is  light,  sandy,  containing  little  vegetable  matter  and  lit- 
tle nitrogen,  therefore, .  usually  deficient  in  potash  and 
frequently  wanting  in  available  phosphoric  acid.  Upon 
such  land  which  the  farmer  cultivates  in  cotton  year  after 
year,  without  stopping  to  improve  it,  experience  has  shown 
that  the  application  of  about  25  pounds  of  soluble  phos- 
phoric acid,  6  pounds  of  ammonia  and  6  pounds  of  potash 
per  acre  is  the'manuring  that  pays  best.  Much  of  our  soil 
is  thus  upon  an  even  plane  of  exhaustion  and  the  problem 
of  manuring  it  to  best  advantage  is  comparatively  simple 
because  all  of  the  chief  elements  of  plant  food  are  included. 
The  permanent  improvement  of  these  soils  becomes  a 
more  difficult  question  because  it  requires  a  more  thorough 
knowledge  of  the  physical  and  chemical  character  of  the 
soil.  The  effect  of  kainite  upon  cotton  on  rich,  moist  bot- 
tom-lands may  be  cited  as  another  striking  illustration  of  a 
principle  of  quite  general  application.  Upon  such  lands, 
where  cotton  developes  a  big  stalk  but  matures  very  little 
fruit,  or  upon  which  cotton  rusts,  kainite  appears  to  be 
almost  a  specific.  Applied  alone  it  causes  the  cotton  to 
mature  more  bolls  and  to  ripen  more  regularly. 

M.  Ville  has  laid  down  as  the  basis  of  his  theory  of  chem- 
ical manures  the  doctrine  of  Dominant  Elements.  The 
name  dominant  is  applied  to  the  ingredient  which  for  a 
given  crop  plays  a  more  important  part  than  any  other. 

"  Nitrogen  is  the  dominant  ingredient  for  the  cereals,  as 
wheat,  barley,  oats,  rye  and  for  colza,  sugar-beet,  hemp,"  &c. 

"  Phosphoric  acid  is  the  dominant  for  turnips,  rutabagas, 
radishes,  Indian  corn,  sugar-cane,"  &c. 

"  Potash  is  the  dominant  element  for  peas,  beans,  clover, 
lucerne,  flax,  potatoes,"  &c. 
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u  Lime  seems  to  exert  no  special  preponderating  action 
on  any  plant,  but  is  necessary  for  all." 

This  signifies,  we  suppose,  that  an  abundant  supply  of  the 
dominant  ingredient  is  to  be  provided  in  fertilizer  or  soil 
for  the  particular  plant.  M.  Ville  supports  this  theory  with 
a  great  array  of  experiments.  As  far  as  these  facts  are  well 
ascertained  they  are  of  most  extensive  application. 

Manures  for  Corn. 

Experiments  made  in  this  country,  the  true  home  of  the 
maize,  rather  confirm  the  opinion  of  Ville  that  phosphoric 
acid  is  the  dominant  for  corn.  The  general  opinion  among 
observing  farmers  in  the  South  is  that  the  fertilizers  that 
make  the  best  return  for  the  outlay  upon  corn  on  thin, 
sandy  lands,  are  bone  and  potash  salts.  The  favorite  forms 
are  dissolved  bone  and  muriate  of  potash.  Prof.  Atwater's 
experiments  "Upon  the  Relation  of  the  Maize  Plant  to  the 
Nitrogen  Supply  "  would  appear  to  teach  the  same  facts.  In 
these  experiments,  as  Prof.  Atwater  expresses  it,  "  Phos- 
phoric acid  took  the  leading  place  often,  potash  occasionally, 
and  nitrogen  very  rarely."  The  results  "  warrant  the  infer- 
ence, that,  as  corn  is  commonly  grown,  nitrogenous  fertil- 
izers in  any  considerable  quantities  would  be  rarely  profit- 
able." "  They  imply  that  corn  has,  somehow  or  other,  the 
power  to  gather  a  great  deal  of  nitrogen  from  soil  or  air,  or 
both,  and  they  imply  that  in  this  respect  it  comes  closer  to 
the  legumes  than  the  cereals — that,  in  short,  corn  may  be 
classed  with  the  renovating  crops."  Following  these  prin- 
ciples, when  I  have  been  called  upon  to  recommend  a  fer- 
tilizer for  corn  upon  worn  uplands,  I  have  suggested  to  the 
enquirer  to  try  a  mixture  like  the  following  : 

800  fbs.  dissolved  bone  or  1,000  ft>s.  of  acid  phosphate. 
100    "    muriate  of  potash. 
1,100   "    rotted  stable  manure^  or  rich  earth. 

2,000  pounds. 
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To  be  thoroughly  mixed  together  and  applied  at  the  rate  of 
about  500  pounds  per  acre  in  the  hill.  I  have  very  favorable 
reports  from  those  who  tried  the  mixture  last  year.  Of 
course,  this  may  not  be  best  in  all  cases.  Much  cheaper  fer- 
tilizers have  done  better  under  certain  conditions.  Lime 
has  been  used  with  great  advantage  upon  newly  cleared 
lands  and  upon  freshly  drained  lands  of  a  peaty  character. 
On  rich,  moist  bottom-lands  kainite  is  reported  to  have 
greatly  increased  the  yield  of  grain.  These  are  all  special 
cases,  and5  have  each  a  special  explanation.  They  show  how 
utterly  impossible  it  is  to  prescribe  a  formula  to  fit  all  cases. 

Manures  for  Cotton. 

The  ammoniated  superphosphate,  containing  some  20  per 
cent,  of  phosphoric  acid,  3  per  cent,  of  ammonia  and  2  to 
3  per  cent,  of  potash,  is  in  great  favor  among  cotton  plant- 
ers in  our  section.  This  fertilizer  or  its  equivalent  in  some 
form  or  other  may  be  regarded  as  almost  the  rule  for  worn 
uplands.  A  greater  variety  of  fertilizers  is  used  upon  the 
bottoms  cultivated  in  cotton.  A  great  many  planters  in  the 
eastern  part  of  the  State  use  lime,  or  lime  and  potash  salts, 
upon  such  lands.  Some  use  kainite  alone  and  others  acid 
phosphates  alone. 

Among  home  prepared  manures  we  will  consider  one  gen- 
eral and  one  special  case.  A  great  many  farmers  attempted 
to  make  something  like  the  so-called  complete  manure, 
using  farm  refuse  to  supply  nitrogen,  with  a  superphos- 
phate and  a  potash  salt.  Those  who  applied  for  instruc- 
tions how  to  make  such  a  manure  were  recommended  to  try 
the  following  mixture  : 

800  pounds   acid   phosphate,   about $10.00 

100        "         muriate  of  potash,    "     2.50 

600        "         or  about  20  bushels  cotton  seed, 

400        "         stable  manure,  muck  or  mould, ..... 

Making  a  ton  of  2,000  pounds,  costing  (not  counting  the 
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lioine  materials  and  labor)  $12.50.  This  was  used  by  a 
great  many.  One  farmer,  who  applied  300  pounds  of  this 
per  acre,  writes :  "  I  am  wonderfully  pleased  with  the  re- 
sult. I  made,  in  spite  of  the  drought,  850  pounds  seed  cot- 
ton on  land  that  made  last  year  700  pounds  per  acre,  highly 
manured  with  a  commercial  fertilizer.  I  had  a  tenant 
whose  crops  joined  mine  (land  equally  as  good),  who  used 

the guano,  and  made  about   500  pounds  per  acre. 

My  experience  is  that  it  is  equally  as  good  for  corn  as  for 
cotton. 

Many  farmers  added  100  pounds  sulphate  of  ammonia  to 
similar  mixtures.  This  was  necessary  on  some  soils,  and 
where  stable  manure  and  cotton  seed  were  insufficient.  But 
no  farmer  ought  to  have  to  buy  all,  or  even  a  part  of  his 
nitrogen.  It  is  now  the  costly  ingredient  of  commercial 
fertilizers,  and  it  is  destined  to  become  dearer  every  year, 
unless  we  save  up  the  home  sources  of  nitrogen  better  than 
we  do.  With  the  proper  diversity  of  crops,  with  grass, 
cattle  and  sheep,  farmers  ought  to  have  plenty  of  nitrogen? 
without  buying  a  pound. 

I  have  frequently  recommended  400  pounds  kainite  as  a 
substitute  for  the  muriate  of  potash  in  this  formula,  where- 
ever  it  could  be  obtained  cheaply  enough.  Kainite  has  be- 
come very  popular  with  cotton  planters.  It  acts  probably 
both  directly  and  indirectly.  The  sulphate  of  potash  it 
contains  is  quite  a  stimulating  food  to  the  cotton  plant,  and 
it  distinctly  promotes  the  regular  and  early  ripening  of  the 
cotton,  while  it  appears  to  be  almost  a  specific  against  rust. 
Kainite  may  be  used  with  advantage,  therefore,  both  upon 
the  moist  low-lands  of  the  eastern  part  of  the  State,  and 
upon  the  hill-sides  of  the  west,  where  cotton  is  out  of  its 
kingdom,  and  has  to  be  hastened  to  its  maturity.  The  com- 
mon salt  it  contains  also  acts  indirectly  in  supplying  plant- 
food.  Like  lime,  it  is  a  digestive  agent,  and  reacting  upon 
the  soil  renders  available  the  plant-food  locked  up  in  insol- 
uble compounds  before. 
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But  let  nie  speak  a  warning  against  the  continual  use  of 
kainite  alone  upon  the  same  land.  Its  cheapness,  and  the 
good  results  it  produces  the  first  year,  tempt  the  farmer  to 
apply  it  again  and  again.  But  these  good  results  will  prove 
ensnaring,  if  continued  too  long.  It  must  be  remembered 
that  it  supplies  only  a  single  element  of  plant  food,  or, 
counting  the  magnesia  and  soda  as  directly  useful,  only 
three  of  the  most  subordinate  elements.  They  are  stimu- 
lating, and  exhaustive  of  the  soil  when  used  alone. 

I  find  exactly  the  same  objection  to  the  use  of  lime  alone 
upon  cotton  lands,  and  for  a  similar  reason.  Lime  is  usually 
accounted  among  the  elements  of  plant  food,  but  its  primary 
action  upon  the  soil  is  like  that  of  common  salt,  digestive. 
It  hastens  the  breaking  up  of  organic  matter,  and  turns 
over  its  plant  food  to  new  plants.  Hence  its  value  upon 
new-grounds  and  upon  peaty,  sour  low-lands.  But  it  is 
eminently  desirable  to  preserve  the  organic  matter  in  the 
soil  to  improve  its  mechanical  condition,  and,  as  a  basis  of 
fertility,  to  retain  ammonia  salts  and  moisture  in  the  soil. 
Our  light  sandy  lands  are  already  deficient  in  organic  mat- 
ter. It  is  a  most  suicidal  policy,  which  burns  up  all  they 
do  contain  with  lime  in  order  to  produce  a  single  crop. 
The  continual  use  of  any  single  compound  upon  the  soil  is 
questionable.  But  the  use  of  lime  and  potash  alone  is 
especially  so  for  these  reasons. 

The  special  case  which  I  wish  to  cite  shows  how  these 
things  may  be  rightly  used.  When  a  heavy  application  of 
organic  matter,  like  cotton  seed,  stable  manure,  or  even 
straws,  leaves,  muck,  &c„  can  be  made,  this  objection  to 
lime  is  removed.  Where  immediate  results  are  desired 
from  such  applications,  the  use  of  lime  and  salt  becomes 
advisable.  Here  is  the  case  in  point:  A  very  successful 
farmer  in  an  eastern  county  writes  me  as  follows :  "  I  took 
a  piece  of  land  that  in  its  natural  state  was  too  poor  to  pro- 
duce cotton,  and  put  upon  the  acre  the  following  manure  : 
100   cart  loads   of  muck,   15   bushels   of  cotton   seed,  100 
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pounds  of  kainite,  100  pounds  of  salt  and  200  pounds  of 
lime.  The  result  was  I  made  about  1,000  pounds  of  seed 
cotton.  It  grew  as  high  as  my  shoulders.  Where  there 
was  no  manure  it  did  not  grow  higher  than  my  hand.  I 
am  sure  it  was  cut  off  at  least  one-third  by  the  drought." 

The  lime  and  salt  caused  the  large  amount  of  food  con- 
tained in  the  vegetable  matter  to  become  rapidly  available 
to  the  growing  plants.  The  gentleman  thinks  the  common 
salt  may  be  omitted,  as  there  is  enough  in  the  kainite,  and 
that  the  application  would  be  improved  by  the  addition 
of  100  pounds  of  acid  phosphate  per  acre  to  supply  the  first 
demands  of  the  plant,  before  the  organic  matter  is  decom- 
posed. I  agree  with  him  and  think  this  would  be  very 
good  manuring. 

Manures  for  Tobacco. 

Something  like  the,  so-called,  complete  fertilizer  is  the 
rule  in  the  great  majority  of  cases  in  North  Carolina.  The 
soil  upon  which  the  fine,  bright  tobacco  is  grown  in 
Granville  county  is  an  almost  barren,  sandy  soil,  and  ap- 
pears to  supply  little  more  than  the  necessary  physical 
conditions  of  the  plant  growth.  It  is  so  warm  and  porus, 
moreover,  that  plant  food  is  not  retained  in  it  any  length 
of  time.  Animal  nitrogen  is  rapidly  oxidized  to  nitric  acid 
in  such  a  soil  and  is  "leached  out  of  it  by  the  rain  along  with 
everything  else  that  is  soluble.  The  manure  for  a  plant 
upon  this  soil  must  contain  every  element  of  plant  food, 
and  every  constituent  must  be  found,  further,  in  various 
conditions  as  regards  availability,  in  order  to  supply  the 
successive  wants  of  the  growth.  The  best  tobacco  fertilizers 
contain  nitrogen,  for  example,  as  nitrate  of  soda  for  the 
very  first  demands  of  the  plant,  in  sulphate  of  ammonia  to 
meet  later  wants  and  as  animal  nitrogen  for  still  later  re- 
quirements. The  phosphoric  acid  is  found  similarly  in  the 
three  conditions,  as  soluble  in  dissolved  bone,  precipitated 
from  Peruvian  guano  and  insoluble  in  finely  ground  animal 
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bone.  These  all  come  into  play  successively  and  supply 
the  plant  in  all  the  stages  of  its  growth.  A  ton  of  chemicals 
may  be  prepared,  in  accordance  with  these  principles,  as 
follows : 

600  pounds  of  dissolved  animal  bones. 

200  "  "  bone  dust. 

340  "  "  "  standard  "  peruvian  guano. 

80  "  "  nitrate  of  soda. 

60  "  "  sulphate  of  ammonia. 

160  "  "  dried  blood,  or  best  animal  nitrogen. 

100  "  "  sulphate  of  magnesia. 

200  "  "  ground  plaster. 

200  "  "  "  high-grade  "  sulphate  of  potash. 

60  "  "  muriate  of  potash. 


2,000  pounds. 

This  produces  a  highly  concentrated  fertilizer  and  it  must 
be  carefully  applied.  There  is  an  objection  to  an  excess  of 
chlorides,  and  especially  to  cloride  of  magnesia,  even  in 
ver}^  small  amounts,  where  the  color  of  the  tobacco  is  the 
object.  The  cloride  of  magnesia  is  supposed  to  produce 
dark  spots  upon  the  leaf.  In  this  case,  therefore,  crude 
kainite  cannot  be  used,  but,  where  the  color  of  the  tobacco 
is  not  the  object,  500  pounds  might  be  substituted  in  the 
formula  for  the  potash  salts  mentioned  and  the  sulphate  of 
magnesia,  since  kainite  contains  this  also. 

Last  spring  I  suggested  the  following  formula  to  a  num- 
ber of  enquirers  who  wanted  a  cheaper  manure: 

400  pounds  dissolved  animal  bones. 
100        "        sulphate  of  ammonia. 
200        "       "  high-grade  "  sulphate  of  potash. 
100        "       sulphate  of  magnesia. 
100        "       ground  plaster. 
1,100        "       wrell-rotted  stable  manure. 


2,000  pounds. 
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This  ton  cost  about  $18.00,  and  the  persons  who  used  it 
report  very  favorably  as  to  its  effects.  One  farmer,  who 
used  only  250  pounds  of  it  per  acre  in  the  hill,  says  it  did 
as  well  as  "  special  fertilizer  used  by  the  side  of  it  which 
cost  him  three  times  as  much.  A  mixture  of  sulphate  of 
ammonia  and  nitrate  of  soda  might  probably  be  substi- 
tuted for  the  sulphate  of  ammonia  with  advantage. 

See  also  Mr.  Faulkner's  Tobacco  Fertilizer,  p.  99. 

Manures  for  Wheat. 

There  is  a  great  deal  to  support  Ville's  opinion  that  ni- 
trogen is  the  dominant  for  wheat.  Ville  remarks,  however, 
that  the  nitrogenous  matter  dare  not  be  applied  in  too  large 
quantity  at  once,  but  recommends  that  the  nitrogen  be  di- 
vided, a  part  applied  in  the  fall  and  a  part  in  the  spring. 
"Unless  this  rule  is  attended  to,  he  says,  accidents  are  sure 
to  occur.  If  the  wheat  escapes  being  lodged,  it  is  rarely 
free  from  rust,  and  even,  if  both  these  evils  be  avoided,  the 
straw  grows  so  fast  that  the  yield  of  wheat  is  interfered  with. 
Ville's  manure  for  wheat  in  the  autumn  is  a  mixture  of  su- 
perphosphate or  dissolved  bone  and  sulphate  of  ammonia, 
with  muriate  of  potash  added,  upon  loams  and  sands. 
"  The  first  portion  of  sulphate  of  ammonia  should  be  applied 
when  the  wheat  is  three  or  four  inches  high,  the  second  in 
spring  between  the  1st  and  the  middle  of  March.  It  is 
hardly  necessary  to  observe  that  the  second  portion  of  sul- 
phate of  ammonia  need  only  be  used  should  occasion  re- 
quire  it."  From  48  to  96  lbs.  sulphate  ammonia  per  acre  is 
recommended,  according  to  circumstances.  For  the  spring 
top  dressing  nitrate  of  soda  may  be  substituted  for  the  sul- 
phate of  ammonia.  After  a  severe  winter  such  an  applica- 
tion will  improve  the  wheat  very  much,  and  by  giving  it  a 
vigorous  start  will  often  cause  it  to  mature  a  good  crop  when 
it  would  not  do  so  otherwise. 

The  wisest  method  of  growing  wheat  is  that  which  brings 
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Nature's  own  agencies  in  the  soil  into  action  to  increase  the 
stock  of  nitrogen.  We  must  fit  the  soil  to  absorb  combined 
nitrogen  from  the  air  by  increasing  the  amount  of  vegetable 
matter  in  it,  shading  and  keeping  it  moist.  This  is  accom- 
plished by  growing  green  crops  upon  the  land  during  the  hot 
months  of  summer  and  turning  them  under.  No  plant  is 
so  well  adapted  to  this  end  in  our  section  as  the  pea.  This 
plant,  with  all  of  the  legumes,  has  the  power  of  gathering 
a  far  greater  amount  of  nitrogen  from  the  atmosphere  than 
any  other  plant,  all  of  which  becomes  available  to  the  wheat 
when  the  pea  vines  decompose  in  the  soil. 

Mr.  W.  K.  Gibbs,  of  Davie,  reports  some  experiments 
with  peas  and  wheat  extending  over  several  years,  which 
illustrate  this.  The  soil  was  a  dark  gravelly  one,  with  a 
yellow  clay  subsoil,  and  was  much  worn.  In  1870,  1871 
and  1872  the  land  had  been  cultivated  in  tobacco,  corn  and 
oats  successively.  In  October,  1873,  Mr.  Gibbs  sowed  the 
land  in  wheat.  In  June,  1874,  he  harvested  9J  bushels  of 
wheat  to  the  acre.  As  soon  as  the  wheat  was  cut  he  sowed 
whip-poor-will  peas  and  plowed  them  under,  having  picked 
enough  peas  to  pay  for  the  seed  peas,  seed  wheat  and  plow- 
ing. In  1875  Mr.  Gibbs  harvested  14  bushels  of  wheat. 
The  season  was  better  than  the  average,  however.  The  same 
pea  was  sown  and  plowed  under  again.  The  vines  were  so 
large  and  strong  this  time  that  a  harrow  had  to  be  run 
ahead  of  the  plow  in  the  same  direction.  Twenty  bushels 
of  peas  per  acre  were  gathered  this  year  which  were  sold 
for  one  dollar  per  bushel  the  next  summer.  In  June,  1876, 
17J  bushels  of  wheat  per  acre  were  harvested.  The  season 
an  average  one.  Peas  sown  and  turned  under  as  usual. 
In  1877  twenty-three  bushels  of  wheat  per  acre  were  har- 
vested. The  season  an  average  one.  In  the  spring  of  1877 
clover  seed  was  sown  on  the  wheat  and  harrowed  in  with  a 
light  harrow.  In  1878  the  land  was  pastured  until  late 
summer.  In  the  fall,  the  stand  of  clover  not  being  sufficient 
to  leave  over,  it  was  turned  under  and  the  land  put  in 
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wheat.  No  manure  was  used  all  this  time,  except  once  a 
little  stable  manure  on  a  small  plot  much  poorer  than  the 
rest.  The  increase  seemed  to  be  in  the  length  and  weight 
of  the  heads  and  not  in  the  amount  of  straw. 

Mr.  Gibbs  prefers  the  whip-poor-will  pea,  because  it  is 
earlier  and  matures  more  peas  and  vines  before  the  time 
for  plowing,  and  because  the  vines  grow  in  a  way  to  be 
more  easily  turned  under.  If  sowed  in  rows  and  cultivated 
the  peas  are  just  so  much  better. 

A  piece  of  land  which  was  originally  poor  was  brought 
up  thus  by  simply  growing  peas  to  a  fair  state  of  cultiva- 
tion. The  soil  must  have  been  deficient  in  this  particular 
direction  and  have  contained  all  of  the  other  elements  of 
fertility.  The  addition  of  the  vegetable  matter,  and  the 
nitrogen  especially  of  the  peas,  has  improved  the  physical 
condition  of  the  soil  and  supplied  the  lacking  element. 


144     Annual  Report  N.  C.  Experiment  Station. 


Seed  Examinations. 


The  very  first  essential  to  the  successful  cultivation  of  any 
crop  is  that  the  seed  should  be  genuine,  that  it  should  be 
free  from  the  admixture  of  other  seeds — especially  those  of 
weeds— and  that  it  should  be  capable  of  germinating 
(sprouting).  No  one  who  has  not  studied  the  subject  would 
imagine  the  need  that  these  points  be  determined  by  careful 
examination.  Every  farmer  thinks  he  can  decide  for  him- 
self whether  the  seed  meets  the  first  of  the  above  mentioned 
requirements — whether  it  is  what  it  is  represented  to  be- 
but  he  will  often  be  badly  deceived. 

The  most  common  mode  of  deception  in  this  direction  is 
to  sell  one  kind  of  seed  for  another.  Thus  in  Connecticut 
the  familiar  Agrostis  vulgaris  has  been  gathered  before  per- 
fectly ripe  ond  sold  as  "  Blue  Top  "  grass  at  $ 2.00  a  bushel ; 
while  later  the  same  seed  was  sold  at  $1.00  per  bushel  as 
ordinary  "  Red  Top."  Again,  it  is  common  to  find  clover 
seeds,  for  example,  a  mixture  of  two  or  more  varieties,  but 
sold  as  "  Red  Clover."  There  are  factories  in  Europe,  nota- 
bly at  Prague  and  at  Hamburg,  where  seed  are  manufactured 
out  of  quartz.  The  quartz  is  ground  and  sieved  and  stained 
with  various  dyes  to  imitate  almost  exactly  in  size  and  color 
almost  any  kind  of  seed,  especially  clover.  These  artificial 
seeds  are  sold  to  seed  dealers  in  England  (and  possibly 
America)  at  $3.50  per  cwt.  As  much  as  fifteen  tons  have 
been  purchased  at  one  time  by  an  agent  of  an  English 
house !  Specimens  of  these  colored  stones  are  among  the 
collection  of  the  Station,  and  the  most  practiced  eye  would 
fail  to  detect  a  sample  of  clover  seed  adulterated  25  per 
cent,  with  the  artificial. 

Farmers  can  still  with  a  little  attention  ascertain  some- 
thing about  the  seed  they  buy  for  themselves.  The  impurities 
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can  be  picked  out  and  weighed.  Two  pieces  of  blotting 
paper  make  a  good  sprouting  apparatus.  To  determine  the 
per  cent,  of  live  seed,  capable  of  germinating,  a  hundred 
average  seed  are  counted  out  and  put  between  the  pieces  of 
blotting  paper  which  is  kept  moist  and  in  a  warm  place. 
The  seed  are  counted  and  removed  as  they  sprout.  It  is 
more  difficult  to  identify  the  foreign  seeds  present.  For 
this  purpose  the  Station  secured  from  Dr.  R.  Hennings,  of 
the  Botanical  Institute  of  the  University  of  Kiel,  Germany, 
a  collection  of  eight  hundred  specimens  of  seeds  of  grasses, 
grains,  weeds,  &c.  Mr.  George  Warnecke  and  President 
Battle  have  also  donated  a  large  number  of  seeds  to  the 
Station,  so  that  our  collection  numbers  nearly  one  thou- 
sand samples,  making  one  of  the  largest  collections  in 
this  country.  These  specimens  are  arranged  in  small  glass 
tubes,  labeled  with  the  botanical  and  the  common  name  of 
each,  and  are  arranged  in  order  in  a  convenient  case. 
Through  this  oollection  the  work  of  identifying  seeds  is 
very  much  assisted.  For  testing  the  germinating  power  of 
seeds,  the  Station  owns  a  set  of  Nobbe's  Sprouting  Apparatus. 
Very  few  samples  of  seed  have  been  received  for  examina- 
tion the  past  year.  The  Station  is  equipped  for  this  work, 
as  we  have  described,  and  we  would  urge  farmers  to  avail 
themselves  of  its  facilities. 

The  following  samples  of  seed  were  received  from  L.  L. 
Polk  &  Co.,  Raleigh,  N.  C. : 

£To.  1323,  marked  *'No.  !,'"  a  variety  of  red  clover  known  as  :t  Sap* 
Idling  or  Mammoth  Clover,"  contained  : 

Impurities. ....... Very  small  amount, 

Pure  seed  in  100 capable  of  germinating.*... ..• 96 

Mo.  1324,  "^Choice  Red  Clover,"  marked  "No.  2,"  contained: 

Impurities v.... None 

Pure  seed  in  100  capable  of  germinating. 98 

No.  1325,  marked  "No.  3,"  *4  Good  Red  Clover  Seed,"  contained* 

Impurities Small  amount  of  dust, 

Pure  seed  in  100  capable  of  germinating..... 96 

10 
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!No.  1326,  marked  "No.  4/'  "  Orchard  Grass  Seed,"  contained  f 

Impurities Chaff  and  straw, 

Pure  seed  in  100  capable  of  germinating.. 92 

Ko.  1328,  marked  No.  6,""  "Western  Timothy  Seedr"  contained : 

Impurities Little  hull  and  straw, 

Pure  seed  in  100  capable  of  germinating 97 

No.  1616  is  a  sample  of  tobacco  seed  from  W.  W.  Rose,  Esq.,  War 
ren. Plains,  N.  C.     It  contained  :  : 

Impurities,  dust.,.. 2  per  cent. 

Pure  seed  in  100  capable  of  germinating..  ...,.«..  85 

Grasses  Identified. 

Sample  No.  937,  from  J.  W.  Gidney,  Esq.,  Shelby,  N.  C, 
was : 

Red-Top,  Herds  Grass,  (Agrosiis  vulgaris,)  a  well  known 
pasture  and  meadow  grass.  Dr.  Killebrew  in  his  "  Grasses 
of  Tennessee,"  says  ;  "  Next  in  importance  to  timothy  as  a 
meadow  grass  stands  Herds  grass.  Unlike  the  former,  it 
also  makes  a  good  grazing  grass — dn  fact,  grazing  is  neces- 
sary to  its  preservation,  as,  if  allowed  to  go  to  seed  a  few 
years,  it  dies  out.  It  loves  a  moist  soil  and  on  swampy 
places  that  will  grow  scarcely  anything  else,  herds  grass 
will  thrive  wonderfully.  It  is  the  most  permanent  grass 
we  have  and  by  means  of  its  long  creeping  roots  will,  even 
if  sown  too  thin,  quickly  take  possession  of  the  ground.  It 
is  greedily  eaten,  while  young  and  tender  in  the  spring,  by 
all  kinds  of  stock  and  affords  a  fine  nourishing  hay,  though 
in  less  quantities  per  acre  than  timothy.  It  grows  from 
two  to  three  feet  high  and  with  its  purplish  panicles,  when 
in  full  bloom,  presents  a  most  charming  sight  with  its  soft, 
feathery  undulations." 

Sample  No.  995,  from  P.  S.  Benbow,  Esq.,  Jamestown, 
N.  G,  was : 

Sorghum,  (Halapense,)  known  as  Means  grass  from  the 
name  of  a  Captain  Means,  of  South  Carolina,  who  brought 
the  seed  from  Egypt,  and  as  Johnson  grass  and  as  Guinea 
grass.    "  Egyptian  Sugar  Cane,  as  its  proper  name  is,  is  a 
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daughter  of  the  Nile,  where  it  grows  fifteen  or  twenty  feet 
high.  So  great  is  its  luxuriance  there  that  it  has  filled  all 
the  upper  Nile  so  that  a  canoe  cannot  he  driven  through  it. 
Great  numbers  of  cattle  and  wild  animals  resort  to  it  and, 
in  fact,  is  the  chief  sustenance  of  ruminants  in  that  country. 

"  When  young  it  is  very  tender  and  sweet,  the  pith  being 
full  of  sugary  juice.  The  leaves  are  as  large  as  corn  fodder 
and  very  nutritious.  It  has  a  perennial  root  and  so  vigor- 
ous that  when  once  planted  it  is  a  difficult  matter  to  eradi- 
cate it.  So  care  must  be  taken  to  plant  it  where  it  is  not 
intended  to  be  disturbed.  The  roots  are  creeping  and  throw 
out  shoots  from  every  joint.  It  is  a  fine  fertilizer  and,  sown 
on  a  piece  of  poor,  washed  land,  will  in  a  few  years  restore 
it  to  its  pristine  fertility.  But  there  is  really  not  much  dif- 
ference where  it  is  sown,  for  a  farmer  once  getting  a  good 
stand  will  not  wish  to  destroy  it.  It  will  bear  cutting  three 
or  four  times  a  year  and,  in  fact,  it  has  to  be  done,  for,  when 
it  matures  the  seed,  the  stem  and  leaves  are  too  coarse  and 
woody  for  use." — Killebrew. 

Sample  Ho.  1,398,  from  J.  E.  Purcell,  Esq.,  of  Melrose, 
N.  C,  was: 

Sporobolus  Indicus,  commonly  known  as  "Smut  grass." 
This  grass  is  a  native  of  India  and  has  been  introduced 
quite  extensively  in  the  Southern  States.  It  is  said  to  grow 
luxuriantly  upon  cultivated  land  and  is  eaten  by  cattle  and 
horses.  There  is  an  account  of  it  in  the  U.  S.  Department 
of  Agriculture  Report  for  1873,  page  173.  It  is  recom- 
mended as  a  summer  grass  and  is  evidently  considered  as 
of  some  economic  value.  The  majority  of  the  heads  are 
affected  by  a  dark  brownish  smut,  probably  Ustilago  carbo. 
In  large  quantities  this  might  be  deleterious. 
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Its  analysis  is  given  in  the  U.  S.  Department  of  Agricul- 
ture Report  for  1879,  page  121,  as  follows : 


Sporobolus  Indicus,  (smut  grass.). 
Poa  Pratensis,  (blue  grass,) , 
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According  to  the  above  analysis,  it  should  compare  favor- 
ably with  blue  grass  as  a  feeding  stuff. 


Jute.  '149 


Jute— (Corchorus  Capsularis.) 


It  is  an  established  fact  now  that  this  valuable  plant  can 
be  grown  in  the  South.  According  to  the  witnesses  which 
we  shall  cite  directly,  it  can  be  grown  successfully  in  Eastern 
North  Carolina.  It  appears  that  it  will  grow  and  attain 
perfection  wherever  cotton  will  mature,  although  it  prefers 
a  warm,  humid  climate  and  a  moist,  sandy  loam.  It  grows 
with  equal  luxuriance  upon  uplands  or  alluvial  bottoms, 
if  equally  rich,  but,  where  the  uplands  are  devoted  to  cot- 
ton, it  finds  its  place  appropriately  in  the  moist  low  lands. 
It  occurs  to  us  that,  very  probably,  just  that  description  of 
moist  rich  bottom-land  which  produces  a  large  cotton-stalk, 
but  upon  which  no  cotton  matures,  would  be  found  to  be 
the  very  best  land  for  jute.  If  so,  the  plant  should  at  once 
take  an  important  place  among  the  staples  grown  along  all 
of  our  eastern  rivers. 

Jute  fibre  is  used  to  make  bagging,  baling  cloth,  mattings, 
and  in  various  mixed  fibres.  All  of  the  fertilizer  bags, 
all  of  the  cotton  bagging  and  a  great  many  of  the  wheat 
sacks  of  the  country  are  made  from  it.  The  jute  cloth  used 
in  this  country  has  heretofore  all  been  made  from  jute  from 
India,  and  the  most  of  it  manufactured  at  Dundee  in  Scot- 
land. We  have  heretofore  been  paying  freight  on  it,  there- 
fore, half  around  the  world  and  a  tariff  upon  it  *in  addition, 
when  we  might  have  all  the  time  been  growing  and  manu- 
facturing it  ourselves. 

The  importance  of  this  matter  to  the  South  is  apparent. 
The  agriculture  of  our  section,  limited  to  the  production  of 
a  very  few  staples,  has  been  too  much  restricted  in  the  past. 
The  policy  of  relying  altogether  upon  one  staple  is  a  dan- 
gerous one.  No  country  can  realize  its  full  destiny  of  ma- 
terial wealth  b}^  following  a  single  employment.     The  great 
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need  of  the  South  to-day  is  a  wider  range  of  industries. 
We  must  have  more  agricultural  staples,  and  to  these  we 
must  add  the  manufactures.  The  production  and  manu- 
facture of  jute  presents  a  new  opportunity  for  diversifying 
our  industries. 

Prof.  S.  Waterhouse,  of  Washington  University,  St.  Louis, 
Mo.,  who  has  given  the  matter  a  great  deal  of  attention, 
makes  a  full  report  on  the  subject  in  the  U.  S.  Department 
of  Agriculture  Report  for  1876,  from  which  a  few  para- 
graphs are  taken.  Describing  the  culture  of  jute  in  India, 
he  says : 

"The  jute  is  cut  while  the  plant  is  in  flower,  because  the 
fibre  is  then  more  glossy  and  less  woody.  The  seed  ripens 
one  month  after  flowering,  and  the  fibre  has  then  become  so 
woody  as  to  lose  much  of  its  commercial  value.  After  cut- 
ting, the  jute  is  usually  kept  two  or  three  days  till  the  leaves 
fall  off,  and  then  it  is  immersed  in  water.  The  period  of 
submersion  varies,  according  to  the  temperature  and  char- 
acter of  the  water,  from  three  or  four  days  to  a  month.  The 
methods  of  steeping  practiced  by  the  natives  are  various. 
The  fibre  prepared  in  clear  running  water  is  strong,  white 
and  glossy ;  the  process,  however,  lasts  for  several  weeks. 
But  when  the  jute  is  soaked  in  stagnant  water,  although  the 
disintegration  is  usually  effected  within  10  days,  yet  the 

fibre  is  apt  to  be  weaker  and  more  discolored.     But  in  either 

* 

case  the  action  of  the  water  is  to  loosen  the  fibrous  bark 
from  the  woody  stalk.  The  natives  test  the  jute  from  day 
to  day,  and  when  they  find  that  the  bark  is -ready  for  re- 
moval, they  enter  the  water  and  withdraw  the  stems  by  a 
succession  of  jerks.  Their  reason  for  effecting  this  separa- 
tion in  the  water  is  that  the  soft  and  even  pressure  of  the 
fluid  prevents  the  rupture  of  the  fibres.  After  its  removal 
the  inner  bark  is  stripped  of  its  rind,  freed  from  all  woody 
adhesions,  thoroughly  washed  and  immediately  dried.  It 
then  readily  separates  into  minute  fibres,  and  is  ready  for 
the  market  or  domestic  spinning." 
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*' Under  the  auspices  of  the  Department  of  Agriculture, 
experiments  in  the  culture  of  jute  have  been  successfully 
tried  in  South  Carolina,  Florida,  Georgia,  Louisiana  and 
Texas.  These  trials  conclusively  established  the  fact  that, 
wherever  in  the  Southern  States  there  is  a  hot,  damp  cli- 
mate, and  a  moist  soil*of  sandy  clay  or  alluvial  mould,  jute 
can  be  profitably  raised.  It  is  probable  that  much  of  the 
land  now  devoted  to  the  growth  of  cotton,  rice  and  sugar  cane, 
would  yield  larger  returns  if  applied  to  the  culture  of  jute.  The 
plant  matures  in  this  country  in  about  the  same  time  that 
it  does  in  India.  The  April  plantings  were  cut  in  July, 
and  the  June  plantings  were  cut  in  September.  Some  of 
the  stalks  reached  the  height  of  fifteen  feet,  and  in  some 
instances  the  fibre  was,  according  to  the  judgment  of  ex- 
perts, superior  in  strength  to  that  of  India.  The  yield  was 
in  several  cases  at  the  rate  of  3,500  pounds  to  the  acre. 

There  is  a  relative  economy  in  the  cultivation  of  this 
plant.  According  to  Southern  testimony  it  is  four  times  as 
productive  as  cotton  or  flax,  while  at  the  same  time  it  takes 
not  more  than  one-tenth  as  much  labor  to  raise  it.  In  the 
manufacture  of  hemp  and  flax  there  is  a  loss  of  15  or  20  per 
cent,  of  the  material,  while  the  loss  in  working  jute  is  only 
about  9  per  cent.  In  our  markets  jute  bags  are  worth  from 
I  to  J  cent  a  yard  more  than  flax  bags.  Hemp  rots  much 
quicker  than  jute  does.  The  superior  cheapness  and  dura- 
bility of  jute  are  rapidly  displacing  flax  and  hemp  in  low- 
priced  manufactures- 
There  are  also  important  incidental  advantages  of  this 
tillage.  The  vigorous,  luxuriant  growth  of  the  jute  almost 
exterminates  weeds  from  the  soil  in  which  it  is  sown,  while 
the  bitterness  of  its  juice  repels  the  attacks  of  insects.  It 
has  been  found  that  cotton  fields  surrounded  by  a  belt  of 
jute  were  exempt  from  the  depredations  of  the  caterpillar, 
while  unprotected  fields  in  the  same  neighborhood  suffered 
from  its  ravages." 

Last  spring  a  large  number  of  farmers  in  the  eastern 
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counties  received  jute  seed  from  this  office.  The  great 
drought  either  destroyed  the  jute  or  discouraged  the  experi- 
menters and  caused  them  to  abandon  the  experiment  in  the 
majority  of  cases.     A  few  have  reported,  as  follows : 

Mr.  James  J.  Coley,  Rocky  Mount,  Nash  Co.,  N.  C,  writes : 
"I  prepared  my  ground,  as  I  would  cotton  ground,  and 
planted  the  jute  on  the  9th  of  May.  In  seven  days  it  was 
up  enough  for  a  stand.  It  grew  very  little  for  the  first 
month,  but  after  that  it  grew  rapidly,  reaching  the  height 
of  eleven  feet.  I  worked  it  in  the  same  way  as  cotton,  only 
left  the  jute  thicker.  There  ought  to  be  one  stalk  left  to 
every  two  inches  in  the  row  and  the  rows  may  run  2J  or  3 
feet  wide.  The  land  that  I  planted  was  a  poor,  sandy  loamr 
manured  as  for  cotton.  I  will  send  you  a  sample  of  the 
fibre.  I  will  have  a  fine  lot  of  seed.  It  is  too  tedious  to 
strip  a  large  crop  of  jute  by  hand,  one  stalk  at  a  time,  but 
that  is  faster  than  cotton.  Where  could  I  find  a  market? 
It  is  as  pretty  a  growth  as  I  ever  saw." 

Mr.  J.  H.  Mitchell,  Jr.,  Aulander,  Bertie  Co.,  N.  C,  writes  : 
"The  seed  were  sown  on  the  3d  of  May,  in  drills  about 
four  feet  apart,  on  land  that  had  been  previously  prepared 
with  the  plow  and  harrow,  and  a  portion  of  it  was  fertilized 
with  about  150  or  200  pounds  of  guano,  applied  in  the  drilh 
For  some  cause  I  failed  to  get  a  good  stand,  probably  from 
unfavorable  reasons  or  defective  seed?  particularly  on  the 
portion  not  fertilized. 

"My  method  of  cultivation  was  about  the  same  as  that  of 
a  cotton  crop,  leaving  it  about  12  or  15  inches  in  the  drill 
and  one  to  three  stalks  in  a  hill.  It  is  a  very  feeble  plant 
for  the  first  few  weeks,  but  after  that  it  is  strong  and  vigor- 
ous, standing  the  heat  and  drought  very  well.  My  best 
stalks  measured  about  eight  feet  in  length  and  one  inch  in 
diameter  at  the  ground.  I  think  it  would  have  been  much 
better  but  for  the  drought. 

"I  think  that  it  is  adapted  to  our  soil  and  climate  and, 
from  the  best  information  I  have  at  this  time,  I  think  it 
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can  be  grown  here  very  well,  but  do  not  think  the  plant 
will  mature  its  seed  unless  sown  very  early.  The  great  ob- 
jection to  the  introduction  and  cultivation  of  the  jute  by 
our  people  will  arise,  mainly,  from  the  tedious  and  labori- 
ous process  of  soaking  and  separating  the  fibre  from  the 
wood.  On  this  account  I  do  not  think  it  will  ever  be  gen- 
erally introduced  among  our  people,  unless  the  process  of 
preparing  it  for  market  can  be  facilitated  and  simplified." 

Mr.  W.  A.  Darden,  Speight's  Bridge,  Greene  Co.  N.  C7 
writes : 

"  I  planted  a  small  quantity  of  seed  in  a  bottom.  The 
spring  seemed,  to  be  too  cold  for  it,  and  it  was  completely 
ruined  by  weeds  and  grass  before  it  was  large  enough  to  be 
worked.  The  balance  of  the  seed  I  planted  upon  rich  up- 
land that  made  this  year  1,200  lbs.  seed  cotton  to  the  acre. 
The  jute  yielded  at  the  rate  of  1,500  lbs.  to  the  acre.  I  think 
the  expenses  of  cultivating  jute  would  be  much  less  than 
that  of  cotton.  I  have  made  a  calculation,  which  I  think 
is  not  far  from  correct,  and,  according  to  it,  the  jute  at  3  cts. 
per  lb.  would  bring  a  net  profit  of  $11.00  per  acre  more  than 
cotton.  From  my  experiment  this  year,  I  am  unable  to  say 
whether  it  would  mature  here  or  not.  It  suffered  severely 
from  the  drought  and  the  early  frost  has  destroyed  all  the 
seed.  I  think  it  probable  they  would  have  matured,  had  it 
not  been  for  the  drought.  It  grew  from  six  to  nine  feet  in 
height.  I  used  guano  upon  the  jute  in  the  same  quantity 
as  upon  the  cotton,  and  prepared  the  land  alike  for  both ; 
so  the  difference  in  the  expenses  was  in  the  cultivation  after 
the  plants  were  up." 

Mr.  W.  S.  Kennedy,  Falling  Creek,  Lenoir  Co.,  N.  C, 
writes : 

"  I  planted  the  package  of  seed  on  J  acre  of  land.  It 
came  up  and  grew  finely  until  checked  by  the  drought,  in 
consequence  of  which  it  did  not  get  large  enough  to  cut  in 
August,  when  I  had  time  to  cut  it.  Later  we  had  rain  when 
it  grew  rapidly  and  by  the  1st  of  October  was  from  7  to  10 
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feet  high.  I  did  not  then  have  time  to  save  it,  as  I  was 
very  busy  with  my  cotton.  I  have  done  nothing  witli  it 
since. 

"I  think  it  adapted  to  our  soil  and  climate,  and  the  crop 
will,  ordinarily,  come  off  before  cotton  picking  begins. 
The  cultivation  is  about  the  same  as  with  cotton.  I  think 
it  should  be  left  thick  in  the  drill  to  prevent  branching,  say 
3  to  4  stalks,  8  inches  apart.  I  regret  that  the  scarcity  of 
labor  prevented  me  from  saving  the  crop." 

Mr.  John  S.  Harris,  Falkland,  Pitt  Co.,  N.  C,  writes: 
"  The  jute  was  planted  on  a  lot  on  which  my  fattening 
hogs  had  been  penned  and  which  had  been  very  poor,  un- 
manured  land.  It  was  very  slow  to  come  up,  and  then  the 
drought  held  it  back  so  that  it  did  not  begin  to  blossom  till 
just  before  frost,  and  so  failed  to  mature.  But  the  growth 
of  stalk  was  all  that  could  be  desired.  The  great  drawback 
with  us,  though,  is,  in  the  cost  of  preparing  it  for  market, 
ihat  being,  in  my  judgment,  much  greater  than  with  cotton." 
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Eighty-four  analyses  have  been  made  for  the  State  Board 
of  Health  during  this  year.  They  are  to  be  classified  as 
follows  : 

Drinking  Waters 73 

Drugs ...  2 

Molasses ...- 1 

Candy 1 

Vinegar 1 

Bitters 2 

Butter, 2 

Whiskey ....  1 

Extract  of  Lemon 1 

84 

The  results  of  the  examinations  are  given  in  a  few  cases: 

Analysis  No.  1,001,  sample  of  Subnitrate  of  Bismuth,  from 
Dr.  T.  W.  Harris,  Chapel  Hill,  N.  C.  The  subchloride  is 
something  substituted  for  this  in  the  trade,  and  it  is  also 
liable  to  contain  traces  of  arsenic.  This  sample  proved 
to  be  genuine  subnitrate — it  contained  no  arsenic,. 

Analysis  No.  1,002,  sample  of  Iodide  of  Potassium  from 
Dr.  G.  W.  Harris,  Chapel  Hill,  N.  C,  to  be  examined  for 
Bromine.     Contained  small  amount  of  Bromine. 

Analysis  No.  1^007,  sample  of  molasses  from  Dr.  A.  B. 
Roberson,  Chapel  Hill,  to  be  examined  for  glucose,  or  grape 
sugar,  and  for  poisonous  metals,  contained  only  a  small 
amount  of  glucose,  not  enough  to  indicate  adulteration  with 
artificial  glucose ;  a  trace  of  lead  and  sulphuric  acid  was 
found. 

Analysis  No.  1,009,  sample  of  candy,  from  Christmas 
stock  of  a  merchant  in  a  small  town.     In  various  designs, 


156     Annual  Report  N.  C.  Experiment  Station. 

brilliantly  colored.  The  different  colors  were  separated  as 
far  as  possible  and  a  qualitative  examination  made,  with 
the  following  results :  The  blue  coloring  matter  was  Ultra- 
marine; the  green  was  a  mixture  of  Prussian  blue  and  some 
organic  yellow ;  the  yellow  coloring  matter  contained  picric 
acid;  the  pink  coloring  matter  was  probably  one  of  the 
eosin  colors  ;  the  gilt  was  Dutch  leaf,  containing  copper  and 
zinc.  Of  these  the  picric  acid,  eosin  and  Dutch  leaf  are  not 
allowed  to  be  used  upon  candies  or  toys  according  to  the 
laws  of  the  Prussian  Health  Board. 

Analysis  No.  1,239,  a  sample  of  whiskey  said  to  have 
made  a  negro  who  took  a  moderate  drink  of  it  violently  ill. 
The  liquid  was  milky  in  appearance.  It  contained  52  per 
cent  of  alcohol  on  its  volume  at  59°  C.  No  metallic  poison 
was  found.  Its  effect  was  doubtless  due  to  its  having  been 
freshly  distilled  and  to  its  containing  still  a  small  amount 
of  the  higher  alcohols  "  fusel  oil." 

Analysis  No.  1,212,  sample  of  butter: 

This  sample  of        Av.  good  unsalted 
butter  contains:        butter  contains: 

Water 6.92  percent.  11.70  per  cent. 

Fat 86.23     "      "  87.00     "     " 

Casein  and  Milk  Sugar 1.62     "      "  1.00    "     " 

Common  Salt 4.25     "      "  

Other  Salts 0.75    "      "  0.30     "     " 


99.77     «"      "  100.00     "     " 

Melting  Point 32°  C.  31.5°  C. 

Point  of  Solidification 23°  C.  20°  C. 

Some  of  the  Drinking  Waters  of  North  Carolina. 

Some  explanation  of  the  terms  used  in  the  table  is  neces- 
sary.    Wancklyn's  method  was  used. 

The  healthfulness  of  a  water  is  determined  by  a  partial 
analysis  which  determines  the  total  solids,  Chlorine,  "  Free 
and  Albuminoid  Ammonia,"  and  the  poisonous  metals. 
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Water  containing  undue  amounts  of  organic  filth  are 
very  injurious  to  health.  They  are  often  the  causes  of  diph- 
theria, typhoid  fever,  dysentery,  &c.  All  classes  of  zymotic 
diseases  may  be  propagated  through  drinking  waters.  From 
the  amount  of  free  and  albuminoid  ammonia  and  chlorine 
we  are  enabled  to  judge  whether  the  water  contains  any 
such  contamination. 

Chlorine  alone  does  not  necessarily  indicate  a  filthy  water. 
More  than  five  grains  per  gallon  of  chlorine,  accompanied 
by  more  than  0.08  parts  per  million  of  free  ammonia,  or 
more  than  0.10  parts  per  million  of  albuminoid  ammonia, 
is  a  clear  indication  that  the  water  is  contaminated  with 
sewage-decaying  animal  matter,  urine,  &c.  These  are,  of 
course,  the  most  dangerous  waters. 

More  than  0.10  albuminoid  ammonia  without  much  chlo- 
rine, or  more  than  0.08  parts  per  million  of  free  ammonia, 
is  evidence  of  contamination  from  vegetable  matter — rather 
a  bad  water,  though  not  positively  so  dangerous  as  that  con- 
taining animal  matter. 

Free  ammonia  over  0.08  parts  per  million  and  albumin- 
oid ammonia  over  0.10  parts  per  million  render  a  water 
very  suspicious,  even  without  much  chlorine. 

Total  solids  should  not  exceed  35  grains  per  gallon  in 
drinking  waters.  More  than  this  accompanied  by  an  excess 
of  albuminoid  ammonia  renders  the  water  very  bad. 

Our  remarks  upon  the  waters  in  the  following  tables  are 
based  on  these  rules.  Look  at  the  results  and  see  what 
unhealthy,  in  many  cases  most  dangerous  waters  the  people 
have,  in  the  places  named,  been  drinking: 
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Second  Biennial  Report 

OF    THE 

DIRECTOR 

OF    THE 

N.  C.  AGRICULTURAL  EXPERIMENT  STATION. 


To  His  Excellency,  Governor  Thomas  J.  Jarvis,  ex  officio 
Chairman  of  the  Board  of  Agriculture,  Immigration  and 
Statistics  : 

Sir: — In  fulfilment  of  the  requirement  of  the  law  I  beg 
leave  to  submit  this  report  of  the  history  and  operations  of 
the  Agricultural  Experiment  Station  during  the  years  1881 
and  1882. 

I  would  first  notice  some  modifications  made  in  the  law 
pertaining  to  this  Station  by  the  last  Assembly.  First,  as 
regards  certain  work  for  the  State  Board  of  Health  :  As  a 
result  of  a  request  made  of  you  in  my  last  biennial  report, 
that  adequate  provision  in  the  way  of  separate  apartments, 
apparatus  and  chemical  assistance  be  made  for  properly  ex- 
ecuting certain  analyses*  "of  the  viscera  or  fluids  of  the 
body,"  which  "  the  County  Superintendent  of  Health  in  the 
course  of  his  investigation  required  at  the  coroner's  in- 
quest," in  supposed  cases  of  poisoning  should  deliver  to  the 
State  Chemist,  the  Board  of  Agriculture  saw  fit  to  petition 
the  last  Legislature  to  repeal  the  clause  of  the  act  making 
this  requirement  of  the  official  employed  by  them,  which 
the  Legislature  accordingly  did. 

This  was  eminently  proper.  It  is  strange  that  this  work, 
which  belongs  to  the  courts,  should  ever  have  been  attached 
to  the  functions  of  a  State  Board  of  Health.  It  was  stranger 
still  then  that  the  whole  labor  and  expense  of  the  work 


^Section  14  of  an  act  supplemental  to  an  act  creating  a  State  Board  of  Health. 
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should  be  carried  over  upon  the  State  Board  of  Agriculture. 
It  appeared  to  your  Board  improper  that  this  work  of  the 
courts  should  be  paid  for  out  of  funds  dedicated  to  the  ex- 
clusive use  and  benefit  of  the  Department  of  Agriculture. 
The  Board,  having  control  of  this  Department,  have  their 
duties  distinctly  defined  by  the  law.  They  are  various  en- 
terprises designed  to  advance  the  agriculture,  immigration, 
statistics,  sheep  husbandry,  fishing  interests  and  general  ma- 
terial development  of  the  State,  and  your  Board  esteemed  it 
a  misapplication  of  its  funds  that  it  should  be  turned  aside 
and  made  subservient  by  this  law  to  the  uses  of  the  courts 
in  preparing  legal  evidence.  This  work  became  peculiarly  ob- 
structive of  the  proper  work  of  the  Agricultural  Experiment 
Station,  because  the  act  referred  to  gave  it  "  precedence  over 
all  other  work  not  of  a  similar  character/'  Moreover,  the 
clause  referred  to  led  to  numerous  and  trifling  applications 
from  uninstructed  coroner's  juries  for  analyses  in  absurd 
and  useless  oases.  It  was  demanded  of  your  chemist,  for 
example,  that  he  should  stop  all  other  work  and  make  an 
analysis  of  the  stomach  of  a  man  who  was  known  to  have 
committed  suicide  by  hanging  himself.  In  another  case  an 
investigation  of  the  cause  of  death  was  demanded  in  a  case 
where  a  child  was  killed  by  an  overdose  of  laudanum,  the 
nurse  confessing  freely  to  having  poured  the  laudanum  di- 
rect from  a  bottle  into  the  child's  mouth.  Your  Board  and 
the  Legislature  held  very  properly,  therefore,  that  this  clause 
of  the  act  should  be  repealed. 

Second.  As  regards  the  removal  of  the  Station  to  Raleigh. 
Your  Board  saw  fit  also  to  petition  the  Assembly  of  1881  to 
make  provision  for  a  Building  in  the  city  of  Raleigh  to  be 
used  for  the  purposes  of  its  Department.  The  Assembly 
passed  such  an  act,  authorizing  the  provision  of  such  a 
Building,  and  this  act  included  a  clause  stating  that,  as  soon 
as  the  Building  was  ready,  the  Agricultural  Experiment 
Station  might  be  removed  from  Chapel  Hill  to  Raleigh,  and 
receive  the  necessary  apartments  in  this  Building.     This  was 
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esteemed  an  advantage  for  the  effectual  working  of  the  Sta- 
tion. It  was  eminently  desirable  that  the  various  officers  of 
the  Department  should  be  brought  conveniently  together 
and  given  every  opportunity  of  consultation  about  their 
work,  which  is,  in  large  part,  closely  associated.  Especially 
are  the  duties  of  the  Commissioner  of  Agriculture  and  of  the 
Chemist,  in  connection  with  the  control  of  the  sale  of  fertil- 
izers, such  as  to  render  almost  daily,  frequently  hourly,  con- 
ference necessary.  It  was  desirable,  also,  that  the  Station 
be  where  the  people  of  the  State  could  reach  it  more  easily, 
and  where  it  could  enjoy  the  great  advantages  offered 
by  the  superior  post  office,  railroad,  express  and  telegraph 
facilities  afforded  by  a  large  city.  No  other  changes  were 
made  in  the  law  pertaining  to  this  Station,  the  requirements 
as  to  its  work  remaining  unmodified  in  other  respects. 

WORK   OP   THE   STATION. 

These  requirements,  including  work  in  numerous  direc- 
tions, mav  be  classified  as  follows : 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and 
home-made  fertilizers  and  all  materials  from  which  they  can 
be  made. 

The  analysis  of  soils,  marls  and  mucks. 

The  analysis  of  feeding- stuffs. 

The  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores,  and  mineral  waters,  for  the 
State  Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  &c,  for 
the  State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different 
manures,  upon  new  crops  which  it  may  be  desirable  to  in- 
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troduce,  and  upon  such   other  subjects  as  the  Department 
may  direct. 

REMOVAL. 

The  Board  having,  in  accordance  with  the  above  pro- 
vision, purchased  a  building  in  the  city  of  Raleigh  and 
arranged  apartments  in  it  for  the  Station,  it  was  directed 
that  the  office  and  appurtenances  of  the  Agricultural  Ex- 
periment Station  be  removed  to  their  new  quarters  as  soon 
as  the  work  on  fertilizers,  for  the  summer  season  o!  1881, 
was  completed.  Accordingly,  the  apparatus  and  materials 
on  hand  were  packed  up  and  removed  to  Raleigh,  during 
August  and  September  of  that  year.  The  Director  was  oc- 
cupied during  almost  the  entire  autumn  in  getting  the 
laboratory  properly  fixed  up.  The  Board,  taking  the  view 
that  as  the  Station  was  now  in  its  permanent  home,  on 
property  owned  by  the  State,  the  proper  policy  was  to  equip 
it  with  all  the  apparatus,  machinery  and  conveniences 
actually  needed  to  expedite  the  work,  allowed  the  Director 
a  liberal  sum  to  put  these  things  in  place.  The  Director 
adopted  the  plan  of  putting  in  the  most  needed  and  per- 
manent fixtures  first.  The  arrangements  already  in  the 
building  for  water  and  gas  were  found,  upon  inspection,  to 
ffoe  altogether  inadequate,  and  had,  accordingly,  to  be  en- 
tirely replaced.  In  the  absence  of  any  city  water  works,  it 
became  necessary  next,  in  order  to  get  the  full  supply  of 
water  required  at  all  times  in  the  laboratory,  to  put  in  a 
small  steam  pump  and  boiler.  This  boiler  was  then  utilized 
to  supply  steam  for  the  aistilled-water  apparatus,  for  the 
steam  baths,  drying  chambers,  &c.  Hoods  for  the  drawing 
off,  out  of  the  atmosphere,  of  the  partments,  of  the  noxious 
gases  and  the  fumes  of  acids,  were  also  put  in.  For  many 
of  these,  flues  had  to  be  especially  constructed.  An  excel- 
lent crucible  furnace  was  built,  and  a  muffle  furnace  im- 
ported from  England.     Gas  combustion  furnaces  were  pro- 
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vided.  Water,  gas  and  suction  for  rapid  filtration  were  sup- 
plied at  the  desk  of  each  worker.  Dr.  Kerr  turned  over  to 
the  Station  a  chemical  balance,  a  microscope,  spectroscope 
and  much  other  valuable  and  useful  apparatus  and  material 
which  had  been  in  use  in  his  office.  A  large  amount  of  new 
apparatus  was  bought  also.  The  laboratory  was  thus  well 
equipped.  Working  desks,  cases,  shelving,  &c,  which  we 
could  not  get  in  place  in  1881,  but  which  were  substituted 
with  temporary  structures,  are  being  made  at  the  present 
time  and  will  be  put  in  place  in  a  short  while.  The  labor- 
atory will  then  be  one  of  the  best  furnished  and  equipped 
laboratories  for  industrial  work  in  the  country. 

It  is  only  proper  that  the  Director  of  the  Station  should 
acknowledge,  in  connection  with  the  removal  from  Chapel 
Hill,  the  debt  of  gratitude  which  he  believes  is  due  to  the 
authorities  of  the  University  for  the  encouragement  and 
sustenance  which  it  received  from  them  during  the  trying 
times  of  its  infancy.  It  is  believed  that  the  Board  will  join 
in  this  acknowledgment  of  oar  indebtedness  to  the  trustees, 
president  and  faculty  of  this  noble  State  institution.  It  is 
probable  that  the  new  enterprise,  unknown  to  the  people  of 
North  Carolina,  could  not  have  successfully  survived  the 
trials  of  the  first  few  years  of  its  existence  except  under  the 
tutilage  of  these  wise  men,  and  under  the  shadows  of  this 
ancient  and  well-known  school.  It  is  evident  enough  that 
the  Station  received  its  first  support  from  the  intelligent 
people  of  the  State  because  it  was  regarded  as  something 
connected  with  the  educational  institutions  of  Chapel  Hill. 
The  Universit}^  allotted  the  Station  apartments  in  her  labor- 
atory, and  supplied  it  with  water,  fuel  and,  in  part  appa- 
ratus, during  its  residence  there.  Its  professors  and  officers 
lent  every  aid  and  encouragement  to  the  enterprise.  The 
University  gave  its  entire  approval  to  the  removal  of  the 
Station  to  this  sphere  of  greater  practical  usefulness. 

The  workers  at  the  Station  during  the  years  1881  and 
1882  were  Mr.  W.  B.  Phillips,  until  September,  1882,  when 
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he  was  transferred  by  the  Board  to  the  sub-department  of 
the  Geological  Survey ;  Mr.  W.  F.  Brugman,  January  to 
October,  1881 ;  Mr.  H.  B.  Battle  entered  upon  work  at  the 
Station  in  January,  1882,  and  is  still  in  its  employ.  Mr. 
F.  B.  Dancy  commenced  work  in  January,  1882,  and  is 
still  at  the  Station.  These  gentlemen  are  all,  except  Mr. 
Brugman,  graduates  in  the  scientific  schools  at  our  Uni- 
versity, and  all  propose  to  devote  their  life's  work  to 
these  studies  in  such  fields  as  may  open  to  them  in 
their  native  State  or  elsewhere.  Mr.  A.  D.  Mickle  has 
been  connected  with  the  Station  during  the  whole 
time,  in  the  capacity  of  calculator  and  assistant.  A 
great  deal  is  due  in  the  success  of  the  Station  to  the 
careful,  faithful  and  accurate  work  of  these  gentlemen.  The 
Director  has  lately  secured  for  the  Station  the  services  of 
Dr.  Balduin  von  Herff,  a  graduate  with  the. degree  of  Doc- 
tor of  Philosophy,  of  the  University  of  Gottingen,  and  re- 
cently operative  chemist  in  one  of  the  Works  for  Potash 
Salts  at  Stassfurt.  Dr.  von  Herff  has  broughht  with  him 
a  fine  and  complete  collection  of  specimens  of  the  Potash 
(Kainite,  &c.,)  and  other  salts  produced  at  Stassfurt,  which 
he  presents  to  the  Station. 

I  beg  leave  to  submit  the  following  resume  and  analyses 
of  the  analytical  work  done  at  the  Station  during  the  last 
two  years,  with  a  comparison  of  the  amount  of  work  done 
in  the  years  1881  and  1882,  as  well  as  in  the  two  periods 
of  two  years  each,  1879*and  1880,  and  1881  and  1882. 
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Eesume  of  Work  done  in  1881  and  1882. 


Commercial  Fertilizers, 

Soils, 

Minerals, 

Marls, 

Seed  Tests, 

Chemicals  for  Composting, 

Drinking  Waters, - 

Mineral  Waters, 

Phosphate  Rocks, 

Composts  and  Home-made  Fert. 

Agricultural  Limes, 

Coral,., 

Sugar, . 

Articles  of  Food, 

Bitters,. 

Tripoli,  

Whiskey, 

Lime  Stone, 

Extract  of  Lemon, 

Mucks, 

Oyster  Shells, 

Ashes, ,., 

Fish  Scrap, 

Fire  Clay, 

Grass, 

"Cider  Seed," 

Drugs, 


Total, 


1881 

171 

23 

68 

23 

7 
24 
73 
23 

4 

4 
2 

1 

1 

o 

2 

1 

1 

1 

1 

3 

1 

2 

4 

1 

1 

1 

2 


1882 

(Official  174— private  74) 248 

2 

42 

15 

2 

23 

41 

16 

"Floats," 10 

6 

Feeding  stuffs, 25 


Cotton  Seed, 

Plants  Identified, 


450 


Licorice,  

Horn,  leather  &  "shoddy," 
Tin*  Foil, 

Tobacco  Stems  and  Dust,... 

Cotton  Seed, 

Ashes  Cotton-seed  Kernels, 
Ashes  of  Cotton-seed  Hulls, 
Cotton-seed  Meal,  


Total,...., 459 


Total  number  of  samples  examined  during  1881  and  1882,. 


909 
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While  the  number  of  samples  in  1882  does  not  exceed  that 
in  1881  very  much,  the  actual  amount  of  analytical  work 
done  was  far  greater,  owing  to  the  more  complicated  char- 
acter of  the  samples  examined.  The  work  was  of  a  higher 
order.  The  number  of  different  determinations  made  in 
the  samples  was  much  larger. 

Taking  the  fertilizers  for  an  illustration,  we  find  the  ordi- 
nary potash-ammonia-superphosphate  requires,  besides  the 
determinations  of  moisture,  sand  and  volatile  and  organic 
matter,  three  determinations  of  phosphoric  and  one  of  ammo- 
nia and  one  of  potash,  supposing  none  to  be  repeated,  as  they 
always  are  in  fact,  for  accuracy's  sake,  or  eight  different  de- 
terminations in  all.  Of  such  fertilizers,  there  were  in  1881 
one  hundred  and  seventy  one ;  in  1882  two  hundred  and 
forty-eight.  There  were  in  1882,  in  addition,  twenty-five 
feeding-stuffs  analyzed,  a  number  of  long  detailed  analyses 
of  factory  refuse  and  four  detailed  analyses  of  ashes,  all  re- 
quiring an  unusual  amount  of  time  and  care. 

In  order  to  give  those  uninitiated  in  chemistry  some  idea  of 
the  amount  of  work  required  in  these  analyses,  I  have  com- 
piled the  total  number  of  determinations  made  in  our  fer- 
tilizer work  alone,  during  the  year  1882.  In  commercial 
and  home-made  fertilizers,  agricultural  chemicals  and  fer- 
tilizing materials  alone,  there  were  made  during  1882  one 
thousand  three  hundred  and  seventy  four  determinations. 

In  order  to  give  some  idea  of  the  amount  of  work  this  sig- 
nifies, we  will  transform  a  small  part  of  the  labor  connected 
with  these  accurate  determinations  into  a  measurement  of 
time.  Any  one  can  appreciate  what  time  signifies.  A  large 
number  of  these  determinations  require,  according  to  our 
usage,  three  or  more  weighings.  A  still  larger  number  re- 
quire two  weighings  to  each  one  determination.  Probably  in 
a  small  majority  of  instances  three  weighings  will  give  two 
determinations,  or  four,  three,  &c.  Averaging  all  together,  I 
find  that  one  determination  requires  one  and  three-fourths 
weighings.  Multiplying  the  total  number  of  determinations 
above  by  this  average  figure,  we  get  for  the  total  nu  mber  of 
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weighings,  in  fertilizer  work  alone,  two  thousand  four  hundred 
and  four. 

Now,  each  one  of  these  weighings  has  to  be  made  upon  a 
delicate  balance,  which  works  necessarily  very  slowly.  Each 
of  these  weighings  will  consume  on  the  average  at  least  ten 
minutes.  It  required,  therefore,  to  make  the  weighings  alone, 
connected  with  this  number  of  analyses,  forty  days  and  forty 
minutes,  supposing  one  man  to  work  ten  hours  a  day  con- 
tinuously .  without  a  second's  rest,  making  weighing 
after  weighing.  And  the  weighings  do  not  take  up  one- 
tenth  of  the  time  required  for  the  average  determination, 
when  the  utmost  skill  is  used  in  arranging  the  work,  so 
that,  while  one  waits  on  one  thing,  one  can  do  something- 
else. 

This  estimate  does  not  include  the  very  numerous  dupli- 
cate and  repeated  analyses  which  are  necessary,  frequently, 
to  insure  accuracy.  To  those  somewhat  acquainted  with 
chemical  analysis  we  may  be  allowed  to  say  that  all  of  these 
analyses  were  made  by  the  most  thorough  and,  therefore,  most- 
edious  methods.  No  rough,  short-cut  methods,  or  uncer- 
tain volumetric  determinations  are  used  in  our  laboratory. 
No  work  is  undertaken  which  cannot  be  completed  in  the 
most  thorough,  workmanlike  manner.  Phosphoric  acid  is 
determined  by  fusing,  precipitating  with  molybdate  and 
weighing  as  pyrophosphate  of  magnesia.  "ReVerted" 
phosphoric  acid  is  separated  from  the  insoluble  by  the  use 
of  Ammonium  Citrate  solution  of  Sp.  gr.  1.09  and  neutral, 
and  is  determined,  indirectly,  from  the  total  and  insoluble 
(in  citrate)  phosphoric  acid. 

Comparing  the  work  done  at  the  Station,  during  the  last 
two  years  ,with  that  done  in  the  two  years  previous,  we 
get  the  table  below.  For  brevity's  sake  only,  the  most  im- 
portant elements  of  our  work  are  given  : 
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1879-'80.  1881-'82 

Commercial  fertilizers 150  419 

Minerals  and  ores , , 110  110 

"  Agricultural  chemicals  " 48  53 

Drinking  waters 106  114 

Home-made  manures..,    4  10 

Feeding-stuffs, 2  25 

&c , 

Referring  to  the  Biennial  Report  to  the  Assembly  of  1881, 
we  find  that  the  total  number  of  samples  for  1879-80  was 
760.  We  saw  above  that  the  total  for  1881-,82  is  904.  The 
work  done  during  these  two  years  equals  in  fact  the  total  of  all 
done  in  the  whole  previous  history  of  the  Station. 

If  any  enterprise  possesses  from  any  standpointa  business- 
like aspect,  it  is  our  duty  to  see  to  it  that  it  is  conducted  in 
a  business-like  way.  The  operations  of  the  Station  have  a 
commercial  aspect  in  one  way,  that  its  fertilizer  work  has  a 
distinct  money  cost  in  the  market  (so  to  speak)  of  respect- 
able chemists.  I  find,  for  example,  that  respectable  chem- 
ists charge  $30.00  for  the  usual  analysis  of  a  fertilizer, 
including  determinations  of  moisture,  volatile  and  organic 
matter,  sand,  ammonia,  potash,  and  three  phosphoric  acid 
determinations.  Their  tariff  for  an  acid  phosphate  is  simi- 
larly $20.00;  and  soon.  Having  ascertained  the  tariff  of 
such  chemists  for  all  the  chief  articles  of  our  work,  I  have 
taken  two  thirds  of  this  in  each  case  as  the  basis  of  calcu- 
lation, and  with  these  data  have  made  out  the  following  es- 
timate of  the  lowest  "  market-value/'  of  the  analytical  work 
done  in  the  Station  laboratory  during  1882. 

The  figures  used  were,  thus,  the  following:  For  each 
analysis  of  a  complete  fertilizer  $20.00,  each  superphosphate 
$13.33,  each  potash  determination  otherwise,  $5.00,  each 
nitrogen  $3.00,  &c.  These  figures  were  applied  to  the  data 
in  the  table  of  work  done  in  1882.  All  items  of  unknown 
"  market  value  "  were  omitted.  We  give  some  of  the  larger 
sums  thus  obtained  : 
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174  official  samples  fertilizers  @  $20.00, $3,480.00 

74  private        "              "  @  $20.00, 1,480.00 

6  samples  homemade  "  @  $20.00,..,,.....  120.00 

10        "        phosphate  "  @  $10.00 100.00 

13         M        kainite,  @    $5.00..........  65.00 

15         "        marl,  @  $10.00, 150.00 

&c,                                &c.  &c., 

The  grand  total  is,  chemical  examinations  in 

459  different  samples, $7,478.00 

We  cannot,  of  course,  fix  any  value  upon  the  clerical 
work  actually  done,  upon  the  writing  of  the  hundreds  of 
letters,  upon  the  work  of  the  head  of  the  office  in  directing, 
correcting  and  compiling  this  chemical  work,  upon  his 
work  in  writing  for  reports  and  bulletins,  upon  the  labor  of 
mailing  and  sending  out  publications,  or  upon  the  thou- 
sand of  other  calls  for  time  which  are  made  upon  us.  It  is 
really  unfair,  therefore,  to  charge  office  expenses,  postage 
and  clerk's  salary  against  laboratory  work.  But  if  we  charge 
all  these  expenses,  also,  as  well  as  salaries  of  the  Director 
and  his  assistant  chemists,  apparatus  and  materials  con- 
sumed, gas.  fuel,  &c,  total  current  expenses  of  the  Station, 
against  this  work,  (see  Treasurer's  report)  we  have  the  fol- 
lowing 

STATEMENT  : 

Station  Laboratory     (  Dr.         Cr. 

1882  To  salaries  chemists  and  all  expenses,$6,i22.31 
"     By  two  thirds  cash  value  analytical 

work  done,  $7,478.00 

Upon  this  we  may  safely  affirm   that  the  Station  is  an 
economical  enterprise. 

FERTILIZERS    DURING    1881    AND    1882. 

It  is,  we  hope,  needless  to  say  that  it  has  been  the  aim  of 
your  chemist,  whom  you  have  intrusted  with  so  delicate  and 
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important  duties,  to  insure  fair  dealing  every  where  in  this 
trade.  We  hold  that  the  manufacturers,  taking  out  a  license 
to  sell  fertilizers  in  this  State  at  considerable  cost,  have 
rights  to  be  protected,  as  well  as  the  dealers  to  whom  they 
sell  and  the  planter  who  buys  the  goods  at  last.  It  is 
esteemed  as  much  our  duty  to  protect  the  manufacturer 
from  unfair  competition,  as  it  was  to  protect  the  farmer  from 
being  imposed  upon.  Our  course  has  been  directed  there- 
fore, so  as  to  force  low  grade  and  inferior  articles  out  of  our 
markets,  and  to  give  every  advantage  to  those  who  make  the 
best  article  for  the  least  money. 

Two  years  ago  fertilizers  were  undoubtedly  sold  at  a  large 
margin  of  profit  in  North  Carolina.  They  were  "  high  "  as 
compared  with  their  cost  at  that  time.  But  this  was  the 
natural  result  of  the  laws  of  trade.  The  supply  was  not 
equal  to  the  demand  in  our  markets.  We  did  not  attempt, 
therefore,  to  force  the  price  down  by  valuations  below  the 
market.  That  would  have  been  impossible.  But  instead 
we  addressed  ourselves  to  getting  our  market  supplied.  We 
advertised  through  our  publications  our  system  of  control, 
and  endeavored  to  show  non-speculating  manufacturers 
that  there  was  still  room  with  us  for  a  fair  trade.  We  wrote 
about  the  prospects  and  opportunities  of  the  fertilizers  trade 
in  North  Carolina,  and  showed  that  it  had  a  future  that 
would  be  worth  something  to  those  who  would  embark  in 
it.  The  total  number  of  brands  sold  in  North  Carolina 
during  1880  had  been  48.  As  a  result  of  the  efforts,  of  your 
Commissioner  and  Chemist,  in  part  at  least,  the  number  of 
brands  licensed  for  sale  in  3  881  was  brought  up  to  59.  The 
market  was  better  supplied  and  the  price  commenced  to  go 
down  somewhat.  In  the  fall  of  1881,  we  renewed  our  efforts 
in  this  direction  and  with  still  better  results.  Visiting  At- 
lanta during  the  Exposition,  the  Director  met  and  presented 
the  facts  about  the  North  Carolina  trade  to  a  large  number 
of  manufacturers,  and  induced  nine  of  them  to  prom- 
ise  to    put    their    goods  on    sale  in    the    State    the    fol- 
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lowing  season.  Seven  of  these  took  out  licenses  in  the 
spring  of  1882.  We  wrote  about  the  state  of  the  trade  and 
had  the  letters  printed  in  the  centres  where  these  articles 
were  manufactured,  as  Baltimore,  New  York,  and  Charleston. 
The  aggregate  result  was  that  eighty-six  articles  were  li- 
censed and  put  on  sale  during  the  year  1882.  The  result 
wras  that  all  fertilizers  were  cheaper  than  they  ever  were  be- 
fore.    Our  farmers  profited  greatly  in  consequence. 

The  amount  of  fertilizers  sold  in  the  State  has  steadily  in- 
creased at  the  same  time.  Sixty  thousand  tons  were  sold  in 
the  State  in  1879,  eighty  thousand  in  1880,  and  eighty  five 
thousand  in  1881.  The  returns  for  the  year  1882  are  not 
all  in  as  we  write,  but  if  we  may  judge  from  the  volume  of 
the  trade  up  to  September— 66,438  tons,  in  which  the  wheat 
trade  is  not  included — it  has  not  diminished. 

The  area  in  the  State  covered  by  the  trade  has  extended 
at  the  same  time  that  its  volume  has  grown.  The  exten- 
sion of  the  trade  is  intimately  connected  with  the  extension 
of  the  cotton  culture.  Cotton  has  continued  to  march 
steadily  up  the  country  during  the  last  two  years.  This 
movement  has  gone  on  regularly  for  ten  years  past,  as  the 
Census  returns  show.  The  cotton  production  of  North 
Carolina  more  than  doubled  itself  between  1870  and  1880. 

With  the  aid  of  the  superphosphates,  cotton  has  extended 
its  domain  forty  or  fifty  miles  up  the  slopes  of  the  Blue 
Ridge  and  northward  across  the  Virginia  line,  during  this 
time.  Upon  the  border  of  the  natural  kingdom  of  cotton, 
or  the  region  in  which  the  soils  are  warm  enough  and  the 
seasons  long  enough  to  mature  the  cotton  without  any  arti- 
ficial aid,  there  lies  a  region,  the  northern  boundary  of 
which  is  not  yet  clearly  defined,  in  which  cotton  can  be 
made  to  mature  regularly  and  early  enough  to  make  a  pay- 
ing crop, by  the  use  of  superphosphates,  either  alone  or  com- 
bined with  potash  salts.  In  this  region  the  trade  in  fertil- 
izers has  grown  to  gigantic  proportions.  In  towns,  where  a 
few  years  ago  only  a  few  tons  of  superphosphates  were  sold 
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and  not  a  bale  of  cotton  was  marketed,  a  large  cotton  trade 
is  found  now,  and  hundreds  of  tons  of  fertilizers  are  sold 
each  season.  The  increase  in  acreage  in  cotton  in  our 
State  in  1881  was  8  per  cent.  This  is  chiefly  in  the  region 
mentioned.  It  is  due  entirely  to  the  introduction  of  super- 
phosphates, which  will  always  be  a  necessity  upon  those  soils. 

Tobacco  has  received  a  similar  impulse  from  the  use  of  spe- 
cial mixtures  whose  bases  are  superphosphate  of  lime.  Fine 
yellow  tobacco  is  now  made  upon  soil  that  a  few  years  ago 
was  considered  too  poor  to  produce  any  paying  crop.  These 
soils,  which  contain  little  more  than  loose  white  sand,  ap- 
pear really  to  supply  nothing  besides  the  necessary  physical 
conditions  of  plant  growth.  A  complete  fertilizer,  applied 
directly  to  the  hill,  seems  to  supply  all  the  plant  food.  The 
supply  has  to  be  renewed  each  year  in  the  same  way.  The 
fertilizer  has  become  then  the  sine  qua  non  of  this  production. 
It  appears,  therefore,  that  the  use  of  fertilizers  is  a  perma- 
nent thing  in  North  Carolina,  and  that  it  will  grow  with  the 
agriculture  of  the  State. 

In  quality  the  tendency  has  been  in  favor  of  a  higher 
standard  on  the  average  of  the  ingredients.  The  high  price 
of  all  sources  of  nitrogen  (or  ammonia)  has  caused  the 
amount  of  such  materials  in  the  average  fertilizer  to  be 
diminished  somewhat.  At  the  same  time  there  is  a  grow- 
ing tendency  in  favor  of  simple  superphosphates,  or  more 
phosphoric  acid  in  the  fertilizers.  The  so-called  acid  phos- 
phates are  growing  rapidly  in  favor.  Our  farmers  are  learn- 
ing to  need  less  and  less  ammonia,  which  has  to  be  bought. 
They  use  the  acid  phosphates  and  potash  salts,  with  their 
cotton  seed,  stable  manure  or  other  refuse  to  supply  the 
nitrogen,  either  in  composts  or  applied  separately  to  the 
soil.  Kainite  has  proved  a  great  addition  to  our  resources 
in  the  line  of  chemicals  for  composting,  and  has  come  into 
great  favor  as  a  preventive  of  rust,  and  for  other  purposes, 
applied  to  cotton.     Three  years  ago  it  was  unknown  to  our 
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farmers.     In   1882,  over  seven  thousand    tons   were   sold, 
chiefly  in  the  cotton  section  of  the  State. 

The  following  figures  for  1880  and  1882  will  show  the 
comparative  average  composition  of  fertilizers  in  these  two 
years  : 
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At  present  there  is  every  evidence  of  an  active  trade  in 
the  spring  of  1883,  and  the  trade  is  healthier  in  every  way 
than  it  ever  has  been. 


SPECIAL   INVESTIGATIONS. 


Our  analytical  work,  outside  of  the  work  for  the  fertilizer 
control,  has  not  been  without  method  or  aim.  We  have 
been  investigating  some  questions  of  great  interest  to  our 
agriculturalists,  and  have,  in  part,  published  the  results  of 
our  investigations  in  the  reports  and  Bulletins.  The  follow- 
ing reports  of  investigations  have  either  been  already  pub- 
lished or  are  now  ready  for  publication  : 

A  series  of  investigations  of  the  Cotton  Plant  and  the 
conditions  of  its  culture,  the^seed  and  the  industries  based 
upon  it,  are  the  first  upon  the  list : 
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1.  The  Chemistry  of  the  Cotton  Plant.  Numerous  anal- 
yses of  its  parts,  new  and  compiled. 

2.  Does  Cotton  Exhaust  the  Soil  ? 

3.  Treatment  of  Cotton  Lands  on  Scientific  Principles. 
Deductions  from  facts  of  the  last  paper,  compared  with  prac- 
tical experience. 

4.  Manures  for  Cotton.  Composts,  Kainite,  &c,  on  Cot- 
ton.    Numerous  analyses. 

5.  Cotton  Seed  in  Two  Aspects,  as  a  Feeding-stuff  and  as  a 
Manure.  The  products  of  the  Cotton-seed  oil  mills.  New 
analyses  of  the  two  parts  into  which  the  seed  are  separated, 
the  Kernal  and  the  Hull.  Food-stuff  and  ash  analyses. 
Analyses  of  the  meal  in  various  forms. 

6.  Products  of  the  rice  mills.  Rice  "  Polish,"  "  Flour," 
"  Douse,5'  hulls  and  rice  straw,  as  feeding-stuffs. 

7.  Fodder  Plants,  cow  pea,  soja  hispida,  or  soja  bean, 
(grain  and  stalks)  Douhra  corn,  amber  cane,  crab-grass« 
Cotton  stalk,  (at  suggestion  of  Mr.  Edward  Atkinson).  Anal- 
ysis of  home-grown  plants. 

8.  Waste  Products  of  Tobacco  Factories.  Tobacco  stems, 
&c,  as  fertilizers. 

9.  Materials  of  Home-made  Manures,  and  the  Manures 
hemselves.  Bones,  stable  manure,  ashes,  cotton  seed,  marl, 
and  lime.  Composts  from  various  ingredients.  Analyses 
and  formulas. 

10.  Field  Experiments.  How  to  make  them  and  how  to 
ntterpret  them.  • 

11.  On  Jute  in  North  Carolina. 

12.  On  "Shoddy,"  or  Wool-waste,  Horn,  Leather  and  the 
Fertilizers  made  from  them. 

13.  On  "Floats,"  or  finely  ground  phosphates,  the  pro- 
duct of  the  Due  mill.     A  chemical  and  miscroscopical  study, 

14.  Kainite.  Analyses  and  experience  as  to  its  effects  on 
our  different  crops,  results  of  extensive  inquiry  and  corres- 
pondence. 
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Several  of  these  papers  are  ready  to  go  to  press  as  a  part 
of  the  report  for  1882. 

publications  of  the  station. 

The  following  numbers  have  been  published  and  sent  out 
during  1881-'82: 

No.  Published.       No.  Sent  Out. 

Analyses  of  Fertilizers  and  Chem- 
icals 1881,  first  edition,  5,000  5,000 

Analyses  of  Fertilizers  and  Chemi- 
cals 1881,  second  edition, .        2,000    about  1,500 

Report  for  1882, 8,100    about  7,500 

Analyses  of  Fertilizers  and  Chemi- 
cals 1882,  first  edition........ •     10,000  10,000 

Analyses  of  Fertilizers  and  Chemi- 
cals 1882,  second  edition, 10,000  6,000 

Drinking  Waters  of  North  Carolina        2,000  nearly  2,000 

Totals,... 37,100  31,000 

Besides  8,000  circulars,  2,000  lists  of  fertilizers,  &c. 

All  of  these  publications  have  been  very  eagerly  sought 
for.  Not  a  day  passes  that  four  or  five  requests  for  them 
are  received.  The  mail  book  of  the  Station  has  thus  grown 
in  two  years  from  1,800  names  and  addresses  to  something 
over  6,000,  this  not  including  any  names  upon  the  Com- 
missioner's book,  to  which  we  have  access  through  his 
politeness. 

COLLECTIONS. 

We  have  been  gradually  getting  together  a  number  of 
collections  illustrative  of  scientific  agriculture.  These  will 
be  put  in  shape  and  arranged  for  exhibit  in  our  apartments, 
as  soon  as  the  cases  designed  to  receive  them,  are  in  place. 
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The  collections  include  specimens  representing:  the  chemical 
elements  and  compounds  occurring  in  agricultural  chem- 
istry, the  constituents  of  soils,  the  rocks  forming  soils  and 
the  chief  varieties  of  soils;  illustrating  the  composition  of 
the  atmosphere,  the  mineral  and  organic  constituents  of 
plants,  the  ashes  of  various  plants,  &c.  Another  group, 
intended  to  illustrate  the  composition  of  chemical  manures, 
contains  specimens  of  the  chemical  compounds  entering 
into  fertilizers,  first  in  their  pure  forms,  then  in  their  crude 
forms  as  found  in  commerce,  the  various  phosphatic  mate- 
rials, "ammoniates,"  potash  salts,  &c.  Another  group  con- 
tains specimens  of  nearly  all  the  important  natural  guanos. 
Another,  still,  shows  a  large  variety  of  artificial  fertilizers, 
with  their  analyses  as  made  at  the  station.  Another  col- 
lection illustrates  the  methods  of  manufacturing  fertilizers, 
and  of  mixing  and  compounding  manures  at  home.  We 
have  a  collection  also  of  specimens  of  adulterated  and  fraud- 
ulent chemicals  and  fertilizers.  A  collection  of  specimens 
of  some  of  the  feeding-stuffs  for  animals  peculiar  to  our  sec- 
tion, accompanied  by  analyses,  is  interesting  and  peculiar. 
Prominent  among  these  are  the  by-products  of  the  rice- 
mills,  the  cotton  seed  oil  mills,  and  ensilage  products.  We 
nave  quite  a  complete  list  of  the  most  important  seeds  of 
grasses,  weeds,  &c,  for  comparison  in  our  seed  work.  A 
collection  of  mineral  specimens,  for  comparison  in  mineral 
analysis.  A  single  group  contains  specimens  of  all  of  the 
more  immediate  products  of  the  cotton  plant.  "  Cotton  is 
King"  and  dispenses  his  blessings  with  a  bountiful  hand. 
Few  people  know,  or,  if  they  knew,  have  ever  enumerated  all 
the  valuable  products  derived  from  this  plant.  We  have 
in  one  collection  a  large  number  of  these;  the  fibre;  the 
seed ;  the  stalk,  from  which  a  food  for  stock  and  a  valuable 
fibre  is  made  ;  the  roots,  from  which  a  medicine  is  prepared; 
the  kernels  of  the  seed,  used  as  food  for  cattle  ;  the  cotton 
seed  oil,  used  for  illuminating,  in  cooking  instead  of  lard, 
in  canning,  and  for  a  hundred  other  purposes;  the  hulls, 
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food  for  stock  ;  the  ashes  from  the  hulls,  a  wonderfully  con- 
centrated fertilizer  ;  the  soap  from  the  refuse  of  the  oil  mills  ; 
the  oil  cake  and  the  meal  and  several  other  products  of  the 
oil-mills. 

THE    CORRESPONDENCE    OF    THE    STATION 

continues  to  grow  heavier  and  heavier.  Farmers  make  ap- 
plication for  every  kind  of  information.  As  far  as  is  known 
not  a  letter  or  postal  card  from  any  North  Carolinian  seek- 
ing information  from  us  has  remained  unanswered.  The 
numher  of  such  replies  written  annually  amounts  to 
the  thousands.  The  interest  in  scientific  agriculture  is  evi- 
dently growing  rapidly.  Especially  is  the  matter  of  utili- 
zing home  fertilizing  materials  and  the  production  of  com- 
posts growing  among  our  planters.  A  few  begin  to  take  a 
lively  interest  in  field  experiments  and  in  feeding  according 
to  scientific  method. 

The  attempt  was  made  this  year  to  gather  and  compile 
information  upon  some  subjects  like  the  manner  of  using 
fertilizers,  the  methods  followed  in  making  home  manures, 
the  effects  of  kainite  on  different  crops,  &c  ,  with  very  fair 
results.  We  have  been  able  in  this  way  to  gather  a  good 
deal  of  very  useful  and  interesting  information,  and  have 
received  ourselves  many  excellent  suggestions.  We  hope 
that  this  plan  will  promote  a  closer  intercourse  between  the 
planters  and  the  Station  and  result  in  continued  mutual 
benefit.  The  information  accumulated  thus  is  being  com- 
piled, and  will  be  published  as  an  embodiment  of  our  stage 
of  progress  in  scientific  manuring.  It  will  show  that  our 
people  have  made  immense  strides  forward  in  the  last  few 
years. 

AN    EXPERIMENTAL    FARM. 

The  third  clause  of  section  twelve  of  An  act  to  establish 
a  Department  of  Agriculture,  &c,  reads:     "  He  (the  chem- 
3 
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rst)  shall  also,  under  the  direction  of  the  said  department,, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this.State,  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry 
on  such  other  investigations  as  the  said  department  may 
direct."  The  law  thus  distinctly  provides  for  practical  farm 
experiments  by  your  State  Chemist. 

But  how  is  the  chemist  to  perform  his  duty?  At  present 
he  has  no  effectual  means  whatever,  of  so  doing.  Before 
we  left  Chapel  Hill  we  attempted,  under  the  direction  of 
the  Board,  a  few  such  practical  experiments  on  corn,  cotton, 
potatoes,  amber  cane,  jute,  &c.  Rogues  of  the  human  race, 
as  well  as  hogs,  goats  and  cows,  from  which  we  had  no  ade- 
quate means  of  protecting  ourselves,  together  with  a  severe 
drought,  conspired  to  render  one  year's  effort  nearly  futile. 
Our  removal  rendered  new  efforts  there  impossible.  Since 
commencing  here  we  have  had  enough  to  occupy  us  fully 
in  getting  the  laboratory  in  order  and  the  chemical  work 
started  in  good  shape.  It  was  considered  best  to  do  one 
thing  at  a  time  and  to  postpone  the  farm  experiments  until 
opportunity  and  means  should  be  found  to  inaugurate  them 
in  a  permanent  and  systematic  farm,  as  is  evidently  con- 
templated by  the  law.  We  believe  that  the  time  has  now 
arrived  when  this  work  can  and  ought  to  be  started.  Our 
other  arrangements  are  all  complete.  The  expenditures 
upon  the  Agricultural  Building  are  about  at  an  end.  Our 
people  expect,  progress  of  us.  We  have  no  right  to  stand 
back  from  any  work  which  we  are  thus  authorized  to  do, 
and  which  will  tend  to  promote  the  progress  of  agriculture 
in  the  State. 

There  are  thousands  of  questions  which  call  for  careful, 
scientific  investigation.  These  problems  require  special 
training  on  the  part  of  the  experimenters,  and  they  require 
time,  care  and  money,  which  the  ordinary  farmer  can- 
not command.     These  results  are   for   the  general   benefit, 
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and  it  is  the  duty  of  the  State  to  perform  them.  In  the  na- 
ture of  things,  the  ordinary  farmer  cannot  make  them  for 
himself. 

As  evidence  of  the  advantage  to  be  derived  from  such  ex- 
periments, I  beg  leave  to  call  attention  to  the  achievements 
of  some  of  the  Experimental  Farms.  Lawes  and  Gilbert 
have  been  at  work  in  England  for  twenty  five  years  or  more. 
They  have  brought  every  discovery  of  science  to  bear  upon 
agriculture,  and  the  teachings  of  their  experiments  prom- 
ise to  solve  the  difficult  problem  of  farming  in  a  country 
where  it  has  become  a  serious  question  whether  the  value 
of  land  has  not  risen  far  above  the  figure  upon  which  it  is 
possible  for  farming  to  pay  the  interest  Their  wheat  ex- 
periments, conducted,  I  believe,  on  the  same  soil  for  thirteen 
years,  command  the  attention  of  the.  whole  world  now,  as 
the  first  scientific  determination  of  the  fundamental  con- 
ditions of  bread-making  for  the  nations.  'In  our  own  coun- 
try we  might  refer  to  the  experiments  of  Prof.  Cook,  of 
New  Jersey,  and  of  Dr.  Sturtevant,  of  the  newly  established 
New  York  Agricultural  Experiment  Station.  I  am  sure 
any  one  will  agree  that  Dr.  Sturtevant's  experiments  the 
past  first  year  of  his  work,  were  alone  worth  all  the  money 
expended  in  equipping  a  fine  $25,000  farm. 

We  in  North  Carolina  have  our  own  peculiar  prob- 
lembs  connected  with  our  own  special  crops.  There  are 
questions  of  the  greatest  importance  connected  with  cotton, 
tobacco,  and  corn,  which  demand  our  attention,  and  it  is 
not  probable  that  anybody  can  or  will  solve  them  for  us. 

We  urge  you  to  the  investment  of  a  moderate  amount  in 
an  experimental  farm,  again,  as  a  means  of  turning  our 
present  investment  in  the  chemical  laboratory  to  better  ac- 
count. Theory  and  practice  go  hand  in  hand  in  the  natural 
sciences.  Our  experiments  in  the  laboratorv  are  necessarily 
much  limited  if  we  cannot  test  them  in  practice.  If  we 
had  an  associated  farm  our  laboratory  work  would  be  able 
to  expand  into   far  greater  usefulness.     We  would  then  be 
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able  to  unite  the  two  great  motors  of  modern  scientific  pro- 
gress, hypothesis  and  experiment,  in  one  effort  for  the  ad- 
vancement of  our  agriculture.  We  petition  your  Board  re- 
spectfulty  and  urgently  to  take  such  steps  as  will  provide 
suitable  land  and  equipment  for  this  purpose. 

I  have  the  lienor  to  submit  herewith  my  books  and  ac- 
companying vouchers,  and  copies  of  all  of  our  publications 
for  the  last  two  years. 

I  am,  very  respectfully. 

Your  obedient  servant, 

CHAS.  W.  DABNEY, 

Director. 

Office  of  the  Agricultural  Station, 
Raleigh,  January  15,  1883. 
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ANNOUNCEMENT. 


This  institution  was  established  by  Act  of  the  General 
Assembly  of  1877,  f°r  the  benefit  of  North  Carolina  agricul- 
ture. The  Station  now  occupies  the  large  and  handsome 
apartments  assigned  it  in  the  Agricultural  Department 
Building  in  Raleigh.  The  Laboratory  is  a  complete  one  in 
every  respect. 

Every  North  Carolina  farmer,  and  every  person,  interested 
in  developing  our  agriculture  or  other  industries,  has  a  right 
to  call  upon  the  Station  for  any  information  or  assistance 
which  it  is  within  the  province  of  the  Station  to  render ;  and 
the  Station  will  do  all  that  is  within  its  power  to  comply 
with  these  requests. 

The  work  of  the  Station  will  include,  as  heretofore: 

The  analysis  of  all  Fertilizers  legally  on  sale  in  the  State ; 

The  analysis  of  Agricultural  Chemicals,  of  Composts  and 
Home-Made  Fertilizers,  and  of  all  materials  from  which  they 
can  be  made  ; 

The  analysis  of  Soils,  Marls  and  Mucks ; 

The  analysis  of  Feeding-Stuffs  ; 

The  examination  of  Seeds,  with  reference  to  their  purity, 
and  capacity  to  germinate  ; 

The  examination  of  Grasses  and  Weeds ; 

The  study  of  Insects  injurious  to  vegetation; 

The  analysis  of  Minerals,  Ores  and  Mineral  Waters,  for 
the  State  Geologist ; 

The  analysis  of  Drinking  Waters,  Articles  of  Food,  &c, 
for  the  State  Board  of  Health ; 

Practical  Experiments  upon  different  crops,  with  different 
manures,  &c. 

Numerous  publications  upon  these  and  kindred  subjects 
are  mailed  free  of  charge.  Correspondence  is  invited  upon 
subjects  pertaining  to  scientific  agriculture. 

Address,  Dr.  CHAS.  W.  DABNEY,  Jr., 

Raleigh,  N.  C. 
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LAWS  ESTABLISHING  THE  STATION  AND  CON- 
TROLLING THE  TRADE  IN  FERTILIZERS. 


The  following  extracts  contain  the  sections  now  in  force 
pertaining  to  this  subject.  The  later  acts  modifying  these 
sections  are  appended  : 

Section  7  of  "  An  act  to  establish  a  Department  of  Agricul- 
ture, Immigration  and  Statistics  and  for  the  Encouragement  of 
Sheep  Husbandry  "  viz. : 

"  9th.  The  Board  of  Agriculture  is  entrusted  with  the 
enforcement  and  supervision  of  the  laws  and  regulations 
which  are,  or  may  be,  enacted  in  this  State  for  the  sale  of 
commercial  fertilizers  and  seeds." 

"Sec.  8.  That  no  manipulated  guano,  superphosphate,  or 
other  commercial  fertilizer,  shall  be  sold,  or  offered  for  sale 
in  this  State,  until  the  manufacturer,  or  person  importing 
the  same,  shall  first  obtain  a  license  therefor  from  the  Treas- 
urer of  the  State,  for  which  they  shall  pay  a  privilege  tax 
of  five  hundred  dollars  per  annum  for  each  separate  brand 
or  quality,  (and  he  shall  also  pay  a  tax  of  fifty  cents  per  ton 
for  every  ton  sold.*)     Any  person,  corporation  or  company, 


*  This  tax  of  50  cents  repealed  by  a  Supplemental  Act  ratified  March  7th,  1877. 


2         Annual  Report  N.  C.  Experiment  Station. 

who  shall  violate  the  provisions  of  this  act,  or  who  shall 
sell,  or  offer  for  sale,  any  such  fertilizer,  contrary  to  the  pro- 
visions above  set  forth,  shall  be  guilty  of  a  misdemeanor, 
and  upon  conviction  shall  be  fined  or  imprisoned  at  the 
discretion  of  the  court." 

"Sec.  9.  And  every  bag,  barrel,  or  other  package  of  such 
fertilizer  as  above  designated,  offered  for  sale  in  this  State, 
shall  have  thereon  a  plainly  printed  lable  or  stamp,*  which 
shall  truly  set  forth  the  name,  location  and  trade  mark  of 
the  manufacturer,  also  the  chemical  composition  of  the  con- 
tents of  such  package,  and  the  real  percentage  of  any  of  the 
following  ingredients  asserted  to  be  present,  to  wit :  soluble 
and  precipitated  phosphoric  acid,  soluble  potassa,  ammonia, 
or  its  equivalent  in  nitrogen,  together  with  the  date  of  its 
analyzation,  and  that  the  privilege  tax  provided  for  in  sec- 
tion eight  has  been  paid  ;  and  any  such  fertilizer  as  shall 
be  ascertained  by  analysis  not  to  contain  the  ingredients 
and  percentage  set  forth  as  above  provided,  shall  be  liable 
to  seizure  and  condemnation,  and  when  condemned  shall 
be  sold  by  the  Board  of  Agriculture  for  the  exclusive  use 
and  benefit  of  the  Department  of  Agriculture.*  Any  mer- 
chant, trader,  manufacturer,  or  agent,  who  shall  sell,  or  offer 
for  sale,  any  commercial  fertilizer  without  having  such 
labels  and  stamps,  as  hereinbefore  provided,  attached  thereto 
shall  be  liable  to  a  fine  of  ten  dollars  for  each  separate  bag 
or  barrel  or  package  sold  or  offered  for  sale,  to  be  sued  for 
before  any  justice  of  the  peace,  and  to  be  collected  by  the 
sheriff  by  distress  or  otherwise,  one-half,  less  the  cost,  to  go  to 
the  party  suing,  and  the  remaining  half  to  the  Department 
and  if  any  such  fertilizer  shall  be  condemned,  as  herein 
provided,  it  shall  be  the  duty  of  the  Department  to  have  an 
analysis  made  of  the  same,  and  cause  printed  tags  or  labels 
expressingthe  true  chemical  ingredients  of  the  same  to  be  put 
upon  each  bag  or  barrel  or  package,  and  shall  fix  the  com- 

*  See.  page  7. 


Laws  Establishing  the  Station.  3 

mercial  value  thereof  at  which  it  may  be  sold.  .And  any 
person  who  shall  sell,  or  offer  for  sale,  any  such  fertilizer,  in 
violation  of  the  provisions  of  this  section,  shall  be  guilty  of 
a  misdemeanor." 

"Sec.  10.  The  Department  of  Agriculture  shall  have  power 
and  authority  at  all  times  to  have  collected  samples  of  any 
commercial  fertilizers  offered  for  sale  in  this  State,  and  have 
the  same  analyzed ;  and  such  samples  shall  be  taken  from 
at  least  ten  per  cent,  of  the  lot  from  which  they  may  be 
selected." 

"Sec.  11.  It  shall  be  lawful  for  the  Department  of  Agri- 
culture to  require  the  officers,  agents  or  managers  of  any 
railroad  or  steamboat  company,  transporting  fertilizers  in 
this  State,  to  furnish  monthly  statements  of  the  quantity  of 
fertilizers,  with  the  name  of  the  consignor  or  consignee,  de- 
livered on  their  respective  lines,  at  any  and  all  points  within 
this  State.  And  said  Department  is  hereby  empowered  to 
compel  said  officers,  agents  or  managers,  to  submit  their 
books  for  examination,  if  found  expedient  so  to  do ;  and  any 
such  agents,  officers  or  managers  failing  or  refusing  to  com- 
ply shall  be  deemed  guilty  of  a  misdemeanor." 

"Sec.  12.  The  Department  of  Agriculture  shall  establish, 
in  connection  with  the  Chemical  Laboratory  of  the  Univer- 
sity at  Chapel  Hill,*  an  Agricultural  Experiment  and  Fer- 
tilizer Control  Station  ;  and  (the  Board  of  Trustees  of  the 
University,  with  the  approval  of)  the  Department  of  Agri- 
culture shall  employ   an    analyst   skilled   in   agricultural 

chemistry. t 

"  It  shall  be  the  duty  of  said  chemist  to  analyze  such  fertil- 
izers and  products  as  may  be  required  by  the  Department  of 
Agriculture,  and  to  aid  so  .far  as  practicable  in  suppressing 
fraud  in  the  sale  of  commercial  fertilizers. 


*By  act  of  Assembly,  1881,  the  Board  was  instructed  to  remove  the  Station 
as  soon  as  the  new  building  was  ready  for  it.     This  was  done  in  August,  1881. 

fWords  "Department  of  Agriculture"  and  "Board  of  Trustees  of  the  Uni- 
versity "  interchanged  by  a  later  act. 
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"  He  shall  also,  under  the  direction  of  said  Department, 
carry  on  experiments  on  the  nutrition  and  growth  of  plants, 
with  a  view  to  ascertain  what  fertilizers  are  best  suited  to 
the  various  crops  of  this  Sate  ;  and  whether  other  crops  may 
not  be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct. 

"  He  shall  make  regular  reports  to  the  said  Department  of 
all  analyses  and  experiments  made,  which  shall  be  fur- 
nished when  deemed  useful,  to  such  newspapers  as  will  pub- 
lish the  same. 

"Said  chemist  shall  be  subject  to  the  rules  and  regulations 
of  the  University  Laboratory,  and  the  other  rules  and  regu- 
lations of  the  University,  and  his  salary  shall  be  paid  out 
of  the  funds  of  the  Department  of  Agriculture/' 

"  Sec.  21.  It  is  hereby  made  the  duty  of  the  said  Depart- 
ment of  Agriculture  to  receive  from  any  manufacturer  or 
dealer  in  fertilizers  any  specimen  quantities,  not  less  than 
a  fourth  of  a  ton,  contributed  by  such  party,  and  have  the 
same  sent  to  different  sections  of  the  State  for  actual  exper- 
iment by  practical  farmers ;  and  the  person  so  experiment- 
ing shall  be  required  to  make  a  careful  report  of  the  results, 
which  shall  be  registered  in  the  office  of  said  Department, 
and  a  certified  copy  of  the  same  shall  be  transmitted  to  the 
contributor." 

"Sec.  22.  That  all  money  arising  from  the  tax  or  licenses, 
from  fines  and  forfeitures,  fees  for  registration  and  sale  of 
lands,  not  herein  otherwise  provided  for,  shall  be  paid  into 
the  State  Treasury  and  shall  be  kept  on  a  separate  account 
by  the  Treasurer,  as  a  fund  for  the  exclusive  use  and  ben- 
efit of  the  Department  of  Agriculture ;  and  until  such  fund 
can  be  made  available,  as  aforesaid,  the  Treasurer  shall 
loan  to  said  Department,  out  of  any  moneys  not  otherwise 
appropriated,  upon  the  warrant  of  the  Governor,  the  sum 
of  five  thousand  dollars  per  annum,  for  two  years  from  this 
date,  which  sum  shall  be  refunded  to  the  Treasury  by  the 
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first  day  of  March,  one  thousand  eight  hundred  and  seventy- 
nine." 

"  Sec.  23.  This  act  shall  be  in  force  from  and  after  its  rati- 
cation,"  &c. 

Ratified  in  General  Assembly  12th  of  March,  1877. 


An  Act  to  amend  an  Act  to  Establish  a  Department  op 
Agriculture,  Immigration  and  Statistics,  and  foe  the 

Encouragement  op  Sheep  Husbandry. 

The  General  Assembly  of  North  Carolina  do  enact : 

That  the  act  to  establish  a  Department  of  Agriculture, 
Immigration  and  Statistics,  and  for  the  Encouragement  of 
Sheep  Husbandry,  be  and  the  same. is  hereby  amended  by 
inserting  the  following  clause  between  the  word  "condem- 
nation "  and  the  word  "and,"  in  the  fourteenth  line  of  sec- 
tion nine,  to- wit :  as  hereinafter  prescribed. 

That  the  said  act  be  and  the  same  is  hereby  further 
amended  by  inserting  at  the  end  of  the  first  sentence  of  said 
section,  which  concludes  with  the  words  "  Department  of 
Agriculture,"  the  following  clause,  to-wit : 

Section  1.  The  proceeding  to  condemn  the  same  shall  be 
•by  civil  action  in  the  Superior  Court  of  the  county  where 
the  fertiliser  is  on  sale,  and  in  the  name  of  the  Board  of 
Agriculture,  who  shall  not  be  required  to  give  bond  for  the 
prosecution  of  said  action.  And  at  or  before  the  summons 
is  issued,  the  said  Board  shall,  by  its  agent,  make  affidavit 
before  the  clerk  of  said  court  of  these  facts. 

1st.  That  a  license  has  been  obtained  for  the  sale  of  a  fer- 
tilizer of  a  particular  brand. 

2nd.  That  samples  of  the  same  have  been  analyzed*  under 
authority  of  the  Board,  and  found  to  correspond  with  the 
label  attached  to  the  same. 

'3rd.  That  the  defendant  in  the  summons  has  in  his  pos- 
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session,  and  on  sale,  fertilizers  of  the  name  and  brand, 
and  bearing  a  label  or  stamp  representing  the  analysis 
made. 

4th.  That  the  fertilizers  on  hand  and  on  sale  are  spurious, 
and  do  not  in  fact  contain  the  ingredients  or  in  the  propor- 
tion represented  by  the  stamp  or  label  on  them.  Where- 
upon the  clerk  shall  issue  his  order  to  the  sheriff  of  the 
county  to  seize  and  hold  all  the  fertilizers  in  possession  of 
the  defendant,  labeled  or  stamped  as  the  affidavit  described. 
And  the  sheriff  shall  seize  and  hold  the  fertilizers  so  seized 
until  ordered  to  be  surrendered  by  the  judge  in  term  time : 
unless  the  defendant  shall  give  bond  with  justified  surety, 
in  double  the  value  of  the  fertilizers  seized,  to  answer  the 
judgment  of  the  court,  in  which  case  he  shall  surrender  the 
fertilizer  to  the  defendant  and  file  this  bond  in  the  office  of 
the  clerk  of  the  superior  court,  and  thereafter  the  action 
shall  be  prosecuted  according  to  the  course  of  the  court. 
And  if  it  shall  be  established  in  the  trial  that  the  fertilizers 
seized  are  deficient  or  inferior  to  the  analysis  represented 
on  the  stamp  or  brand,  then  th§  plaintiff  in  said  action  shall 
recover  judgment  on  the  defendant's  bond  for  the  value  of 
the  fertilizers  seized. 

Sec.  2.  That  section  eight  of  chapter  two  hundred  and 
seventy-four,  laws  of  one  thousand  eight  hundred  and 
seventy-six  and  one  thousand  eight  hundred  and  seventy- 
seven,  be  amended  by  striking  out  the  word  "  and,"  between 
the  words  "  fine  and  imprisonment  w  in  the  last  line  of  said- 
section,  and  insert  the  word  "  or,"  so  that  it  shall  read 
"  fine  or  imprisonment ;"  and  by  adding  to  the  end  of  said 
section  the  following  :  "And  all  fertilizers  so  sold,  or  offered 
for  sale,  shall  be  subject  to  seizure  and  condemnation  in  the 
same  manner  as  is  provided  in  section  one  of  this  act  for  the 
seizufe  and  condemnation  of  spurious  fertilizers,  subject? 
however,  to  the  discretion  of  the  Board  of  Agriculture  to  re- 
lease the  fertilizers  so  seized  and  condemned^  upon  the  pay- 
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merit  of  the  license  tax,  and  all  costs  and  expenses  incurred 
by  the  Department  in  such  proceeding." 

Sec.  3.  That  section  nine  of  said  act  be  amended  by  in- 
serting after  the  word  "stamp,"  in  the  third  line  of  said  sec- 
tion, the  following  clause  :  "A  copy  of  which  shall  be  filed 
with  the  Commissioner  of  Agriculture  at  or  before  the  ship- 
ment of  such  fertilizer  into  this  State,  and  which  shall  be 
uniformly  used,  and  shall  not  be  changed  during  the  year 
for  which  such  license  is  issued  ;"  and  by  striking  out  in  the 
third  line  of  said  section  the  word  "  which,"  and  inserting 
the  following  words :  "  and  the  said  label  or  stamp." 

Sec.  4.  This  act  shall  be  in  force  from  and  after  its  ratifi- 
cation. 

In  General  Assembly  read  three  times,  and  ratified  this 
the  4th  day  of  March,  A.  D.  1881. 
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THE  WORK  OF  THE  STATION—ITS  NEEDS  AND 

OPPORTUNITIES. 


The  requirements  of  the  law  regarding  the  work  of  the 
Station  may  be  classified  as  follows : 

The  analysis  of  all  fertilizers  legally  on  sale  in  the  State. 

The  analysis  of  agricultural  chemicals,  of  composts  and 
home-made  fertilizers  and  all  materials  from  which  they 
can  be  made. 

The  analysis  of  soils,  marls  and  mucks. 

The  analysis  of  feeding- stuffs. 

The  examination  of  seeds  with  reference  to  their  purity 
and  capacity  to  germinate. 

The  examination  of  grasses  and  weeds. 

The  study  of  insects  injurious  to  vegetation. 

The  analysis  of  minerals,  ores  and  mineral  waters  for  the 
State  Geologist. 

The  analysis  of  drinking  water,  articles  of  food,  &c,  for 
the  State  Board  of  Health. 

Practical  experiments  upon  different  crops,  with  different 
manures,  upon  new  crops  which  it  may  be  desirable  to  in- 
troduce, and  upon  such  other  subjects  as  the  Department 
may  direct. 

Work  was  done  in  all  of  these  directions  during  the  past 
year.  The  fact  that  a  large  part  of  this  work  was  merely  rou- 
tine work,  and  that  our  opportunities  for  doing  purely 
scientific  work  were  very  limited  is  a  necessary  result  of  our 
situation.  The  following  resume  of  the  analyses  made  dur- 
ing the  year  will  show,  however,  we  hope,  that  there  has 
been  still  a  good  deal  done  of  general  and  permanent  in- 
terest : 
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Articles  Analyzed.  No.  of  Samples, 

Commercial  Fertilizers  (Official  1874— private  74) 248 

Soils 2 

Minerals , 42 

Marls. 15 

Seeds 2 

Chemicals  for  composting 23 

Drinking  waters 41 

Mineral  waters 16 

Finely  ground  phosphates  or  "  Floats  " 10 

Composts  and  home-made  fertilizers , 6 

Feeding  stuffs. _ .  25 

Sugars 3 

Articles  of  food 2 

Whisky I 

Ashes 2 

Cotton  seed 2 

Fish-scrap , 2 

Plants  identified .  . .  .  - 2 

Drugs 1 

Licorice I 

Florn,  leather  and  "  shoddy," 5 

Tin  foil . 2 

Tobacco,  stems  and  dust 2 

Cotton  seed 2 

Ashes  of  cotton-seed  kernels I 

Ashes  of  cotton-seed  hulls 1 

Cotton-seed  meal 4 

Total ; 463 

Our  analytical  work  outside  of  the  routine  work  for  the 
Fertilizer  Control,  the  Geological  Survey  and  the  Board  of 
Health,  has  not  been  without  method  or  aim.  We  have 
been  investigating,  as  opportunity  offered,  a  number  of  ques- 
tions of  great  importance  to  Southern  agriculture.  The 
results  of  these  investigations,  as  far  as  they  have  been 
completed,  have  been  published  in  the  Bulletins  of  the  De- 
partment, or  are  contained  in  this  Report.  Many  of  these 
investigations  will  require  a  number  of  years  still  to  bring 
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tlietn  to  something  like   completion.     The  work  upon  the 
following  subjects  is  more  or  less  advanced  : 

The  Chemistry  of  the  Parts  of  the  Cotton  Plant,  of  cotton 
seed  and  of  the  industry  based  upon  it.  Analyses  of  kernel 
and  hull,  the  two  parts  into  which  the  seed  is  separated,  and 
of  all  the  products  of  the  oil-mills.  Food-stuff  and  ash 
analyses  of  these  products. 

Products  of  the  Rice  Mills. 

Waste  Products  of  Tobacco  Factories. 

Fodder  Plants  adapted  to  our  climate.  Cow  pea,  soja  hes- 
pida  or  soja  bean,  Douhra  corn,  amber  cane,  crab-grass,  cot- 
ton stalk  (at  suggestion  of  Mr.  Edward  Atkinson),  &c.  An- 
alyses of  home-grown  plants. 

On  "  Shoddy,"  Wool-waste,  Horn,  Leather  and  the  inferior 
"  ammoniates"  used  in  preparing  fertilizers  and  the  articles 
made  from  them. 

Finely  ground  phosphates,  or  "  Floats,"  the  products  of 
the  Due  mill. 

Kainite  and  the  German  potash  salts.  „ 

Materials  of  Home-made  Manures;  bones,  and  the  meth- 
ods of  reducing  them ;  ashes,  cotton  seed  meal,  &c,  and 
the  manures  made  from  them. 

Practical  field  experiments  were  conducted  during  the 
year  under  the  direction  of  the  Station  upon  some  impor- 
tant subjects,  viz : 

Methods  of  improving  the  sand  barrens  of  the  eastern 
part  of  the  State,  with  special  reference  to  producing  a 
profitable  cotton  crop. 

On  the  best  way  to  use  Kainite  on  cotton.  Its  power  of 
preventing  rust  in  cotton,  &c. 

Methods  of  reclaiming  swamp  lands.  On  the  programme : 
drains,  marl  and  potash  salts,  peas  and  phosphates. 

Relations  of  cotton  to  the  nitrogen  supply  (plan  of  Prof. 
Atwrater). 

How  to  prevent  the  rice  lands  from  declining. 
.  Manuring  for  bright  yellow  tobacco,  <fec. 
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Each  year  our  correspondents  are  getting  better  trained 
for  making  field  experiments.  Some  experiments  reported 
further  on  will  show  that  interesting  results  are  forth-com- 
ing already.  Our  great  need  is  an  experimental  field  or 
farm  upon  which  to  illustrate  these  matters  to  them. 

PUBLICATIONS   OF    THE   STATION. 

Besides  the  regular  contributions  to  the  Bulletin  of  the 
Department  of  Agriculture  and  numerous  contributions  to 
the  daily  and  weekly  State  papers  and  the  agricultural 
journals,  the  station  has  issued  the  following  special  publi- 
cations during  the  year  1882  : 

No.  Published. 

Reports  for  1881  ./..... 8,100 

Analyses  of  Fertilizers  and  Chemicals,  1st  ed....  10.000 

2d  ed....  10,000 

Work  for  State  Board  of  Health  ......    2,000 

Biennial  Report  to  General  Assemby. 1,000 

Total 31,100 


Besides  8,000  circulars  and  formulas  for  composting,  2,( 
lists  of  fertilizers  licensed,  and  numerous  bulletins  of  cur- 
rent work,  &c.  These  publications  have  been  eagerly 
sought  for.  Requests  are  received  for  them  daily.  The 
mail  book  of  the  Station  has  grown  in  two  years,  thus,  from 
1,800  names  and  addresses  to  6,000,  without  any  special  ex- 
ertion on  our  part,  and  not  including  any  names  on  the 
mail  book  of  the  Commissioner  of  Agriculture,  to  which  we 
have  access  through  his  politeness. 

CORRESPONDENCE. 

Letter  writing  is  a  very  important  part  of  our  labor  and 
occupies  nearly  the  whole  time  of  one  man.     We  regard 
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this  as  a  valuable  means  of  disseminating  information.  The 
correspondence  is  full  of  suggestions  for  us  and  enables  us 
to  keep  up  with  the  wants  of  the  public.  As  far  as'is  known, 
not  a  letter  or  postal  card  from  any  North  Carolinian  seek- 
ing information  from  us  has  remained  unanswered.  The 
number  of  such  replies  written  annually  amounts  to 
thousands. 

The  interest  in  scientific  agriculture  is  evidently  grow- 
ing rapidly.  Especially  is  the  matter  of  utilizing  home 
fertilizing  materials  and  the  production  of  composts  grow- 
ing among  our  planters.  A  few  begin  to  take  a  lively  in- 
terest in  field  experiments  and  in  feeding  according  to 
•scientific  method. 

The  attempt  was  made  this  year  to  gather  and  compile 
information  upon  some  subjects  like  the  manner  of  using 
fertilizers,  the  methods  followed  in  making  home  manures, 
the  effects  of  kainite  on  different  crops,  &c,  with  very  fair 
results.  We  have  been  able  in  this  way  to  gather  a  good 
deal  of  very  useful  and  interesting  information,  and  have 
received  ourselves  many  excellent  suggestions.  We  hope 
that  this  plan  will  promote  a  closer  intercourse  between  the 
planters  and  the  Station,  and  result  in  continued  mutual 
benefit. 

COLLECTIONS. 

We  have  been  gradually  getting  together  a  number  of 
collections  illustrative  of  scientific  agriculture.  These  will 
be  put  in  shape  and  arranged  for  exhibit  in  our  apartments, 
as  soon  as  the  cases  designed  to  receive  them  are  in  place. 
The  collections  include  specimens  representing:  the  chemi- 
cal elements  and  compounds  occurring  in  agricultural  chem- 
istry, the  constituents  of  soils,  the  rocks  forming  soils  and 
the  chief  varieties  of  soils;  illustrating  the  composition  of 
the  atmosphere,  the  mineral  and  organic  constituents  of 
plants,  the  ashes  of  various  plants,  &c.  Another  group,  in- 
tended  to  illustrate  the  composition  of  chemical  manures, 
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contains  specimens  of  the  chemical  compounds  entering 
into  fertilizers,  first  in  their  pure  forms,  then  in  their  crude 
forms  as  found  in  commerce,  the  various  phosphatic  mate- 
rials, "ammoniates,"  potash  salts,  (fee.  Another  group  con- 
tains specimens  of  nearly  all  the  important  natural  guanos. 
Another,  still,  shows  a  large  variety  of  artificial  fertilizers 
with  their  analyses,  as  made  at  the  Station.  Another  collec- 
tion illustrates  the  methods  of  manufacturing  fertilizers, 
and  of  mixing  and  compounding  manures  at  home.  We 
have  a  collection,  also,  of  specimens  of  adulterated  and  fraud- 
ulent chemicals  and  fertilizers. 

A  collection  of  specimens  of  some  of  the  feeding-stuffs 
peculiar  to  our  section,  accompanied  by  analyses,  is 
interesting.  Prominent  among  these  are  the  by-products 
of  the  rice-mills,  the  cotton  seed  oil  mills,  and  ensilage  pro- 
ducts. We  have  quite  a  complete  list  of  the  most  important 
seeds  of  grasses,  weeds,  &c,  for  comparison  in  our  seed 
work.  A  collection  of  mineral  specimens,  for  comparison 
in  mineral  analysis. 

A  single  group  contains  specimens  of  all  of  the  more  im- 
mediate products  of  the  cotton  plant.  "  Cotton  is  King  n 
and  dispenses  his  blessings  with  a  bountiful  hand.  Few 
people  know,  or,  if  they  knew,  have  ever  enumerated 
all  the  valuable  products  derived  from  this  plant.  We  have 
a  large  number  of  these  ;  the  fibre  ;  the  seed  ;  the  stalk,  from 
which  a  food,  for  stock  and  a  valuable  fibre  is  made;  the 
roots,  from  wThich  a  medicine  is  prepared ;  the  kernels  of 
the  seed,  used  as  food  for  cattle  ;  the  cotton  seed  oil,  used  for 
illuminating,  in  cooking  instead  of  lard,  in  canning,  and  for 
a  hundred  other  purposes;  the  hulls,  food  for  stock ;  the 
ashes  from  the  hulls,  a  wonderfully  concentrated  fertilizer ;. 
the  soap  from  the  refuse  of  the  oil  mills;  the  oil  cake  and 
the  meal  and  several  other  products  of  the  oil-mills. 

We  are  gradually  getting  together  that  most  valuable 
collection  of  all,  a  working  library.  The  Station  owns  now 
about  fifty  volumes,  and  the  number  will  be  added  to  as 
rapidly  as  the  means  can  be  obtained. 
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AN   EXPERIMENTAL    FARM. 

The  third  clause  of  section  twelve  of  "An  act  to  establish  a 
Department  of  Agriculture,"  &c,  reads:  "  He  (the  chemist) 
shall  also,  under  the  direction  of  the  said  Department,  carry 
on  experiments  on  the  nutrition  and  growth  of  plants  with 
a  view  to  ascertain  what  fertilizers  are  best  suited  to  the 
various  crops  of  this  State,  and  whether  other  crops  may  not 
be  advantageously  grown  on  its  soils,  and  shall  carry  on 
such  other  investigations  as  the  said  Department  may  direct." 
The  law  thus  distinctly  provides  for  practical  farm  experi- 
ments by  the  Chemist  of  the  Experiment  Station. 

But  how  is  the  Station  to  perform  this  duty?  At  present 
it  has  no  effectual  means  whatever  of  so  doing.  It  has  no 
land  and  no  place  where  an}^  experiments  on  soils,  plants 
or  animals,  under  agricultural  conditions,  can  be  carried  out. 
Before  we  left  Chapel  Hill  we  attempted,  under  the  direc- 
tion of  the  Board,  a  few  such  practical  experiments  on  corn, 
cotton,  potatoes,  amber  cane,  jute,  &c.  A  severe  drought, 
rendered  one  year's  effort  nearly  futile.  Our  removal  ren- 
dered new  efforts  there  impossible.  Since  commencing  here, 
we  have  had  enough  to  occupy  us  in  getting  the  laboratory 
in  order  and  the  chemical  work  started  in  good  shape.  It 
was  considered  best  to  do  one  thing  at  a  time  and  to  post- 
pone the  farm  experiments  until  opportunity  and  means 
should  be  found  to  inaugurate  them  in  a  permanent  and 
systematic  farm,  as  is  evidently  contemplated  by  the  law. 
We  believe  that  the  time  has  now  arrived  when  this 
work  can  and  ought  to  be  started.  Our  other  arrange- 
ments are  about  complete.  The  expenditures  upon  the  Ag- 
ricultural Building  are  about  at  an  end.  Our  people  ex- 
pect progress  of  us.  We  have  no  right  to  stand  back  from 
any  work  which  we  are  thus  authorized  to  do,  and  which 
tends  to  promote  the  progress  of  agriculture  in  the  State. 

There  are  hundreds  of  questions  which  call  for  careful, 
scientific   investigation.     These    problems   require   special 
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training  on  the  part  of  the  experimenters,  and  they  require 
time,  care  and  money,  which  the  ordinary  farmer  cannot 
command.  Their  results  are  for  the  general  benefit,  and  it 
is  the  duty  of  the  State  to  perform  them.  In  the  nature  of 
things,  the  ordinary  farmer  cannot  make  them  for  himself. 
The  work  of  the  Station  is  now  confined  to  those  investi- 
gations which  can  be  made  in  a  good  chemical  laboratory. 
The  investigations  here  possible  are  indeed  numerous  and 
important,  but  they  are  not  to  be  compared  in  value  wTith 
those  which  wTouid  be  possible  for  us  if  we  had  a  field  for 
practical  experiments,  a  plant  house  and  arrangements  for 
experimenting  upon  feeding  stock. 

The  analysis  of  the  fertilizers  sold  in  the  State  accom- 
plished a  single,  though  very  important  purpose.  It  enables 
the  planter  to  know  the  ingredients  and  relative  commercial 
value  of  the  manure  which  he  buys. '  To  a  certain  extent  it 
enables  him  to  select  what  he  thinks  will  suit  his  soil. 

But  it  is  far  more  useful  to  know  the  agricultural  value 
of  these  fertilizers,  and  their  particular  adaptation  to  various 
soils,  crops  or  methods  of  cultivation.  The  law  contem- 
plates such  experiments  "with  a  viewT  to  ascertain  what 
fertilizers  are  best  suited  to  the  soils  of  the  State."  Prom- 
ising new  crops  need  to  be  investigated  and  the  conditions 
of  their  successful  cultivation,  determined,  before  we  can 
recommend  farmers  to  try  them. 

There  are  two  methods  of  carrying  out  such  experiments. 
The  best  method  is  the  one  which  supplies  all  the  conditions 
iust  as  thev  are  found  on  the  farm.  This  is  the  experi- 
mental  farm,  upon  which  the  trials  can  be  carried  out,  upon 
the  farming  scale,  during  a  series  of  years.  But  thus  con- 
ducted the  expense  is  great.  This  method  is  much  lim- 
ited, therefore.  The  other  method  is  to  make  the  experi- 
ments on  the  small  scale  in  pols  or  boxes.  This  plan  has 
its  advantages,  as  well  as  its  drawbacks.  It  requires  small 
means,  space  and  labor,  and  permits  of  our  controlling  the 
conditions  of  moisture,  heat,  &:.,  if  we  have  a  well  regulated 
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plant  house.  It  is  free  from  many  disturbing  causes.  But 
many  of  the  conditions  are  very  different  from  those  in  the  soil. 
Undoubtedly,  the  best  plan  for  our  means  would  be  a 
combination  of  these  two  methods.  We  should  have  a  small, 
well-arranged  plant-house  and  also  a  small  experimental  field 
or  farm.  The  plant-house  could  be  attended  to  entirely  by  the 
force  at  present  at  the  Station,  while  the  field  would  require 
only  one  additional  regular  worker.  The  two  could  be  man- 
aged in  connection,  with  great  success  and  at  moderate  ex- 
pense. The  plant-house  we  need  very  much  already,  for  test- 
ing seeds.  A  warm,  moist  atmosphere  of  uniform  tempera- 
ture, is  needed  for  this  important  work.  The  absence  of 
these  conditions  has  prevented,  in  great  part,  our  doing  the 
work  we  should,  in  this  direction. 

As  evidence  of  the  advantage  to  be  derived  from  such  ex- 
periments, I  hardly  need  to  call  attention  to  the  achievements 
of  some  of  the  Experimental  Farms.  Lawes  and  Gilbert 
have  been  at  work  in  England  for  twenty-five  years  or  more. 
They  have  brought  every  discovery  of  science  to  bear  upon 
agriculture,  and  the  teachings  of  their  experiments  prom- 
ise to  solve  the  difficult  problem  of  farming  in  a  country 
where  it  has  become  a  serious  question  whether  the  value 
of  land  has  not  risen  far  above  the  figure  upon  which  it  is 
possible  for  farming  to  pay  the  interest.  Their  wheat  ex- 
periments, conducted,  I  believe,  on  the  same  soil  for  thirteen 
years,  command  the  attention  of  the  whole  world  now,  as 
the  first  scientific  determination  of  the  fundamental  condi- 
tions of  bread-making  for  the  nations. 

We  in  North  Carolina  have  our  own  peculiar  prob- 
lems connected  with  our  own  special  crops.  There  are  ques- 
tions of  the  greatest  importance  connected  with  cotton, 
tobacco,  and  corn,  which  demand  our  attention,  and  it  is 
not  probable  that  anybody  can  or  will  solve  them  for  us. 

For  these  reasons  we  desire  so  much  to  add  these  facilities 
to  our  present  means  of  doing  good,  and  to  unite  thus  both 
theory  and  practice  in  one  harmonious  effort  for  the  ad- 
vancement of  our  agriculture. 
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THE  FERTILIZER  CONTROL. 


The  regulations  under  which  the  trade  in  commercial  fer- 
tilizers is  conducted  in  the  State  requires  explanation.  Spe- 
cial attention  is  called  to  sections  §  and  9  of  the  act  of  1877, 
and  to  the  act  of  1881,  amending  these  sections. 

The  principles  upon  which  the  Control  is  based  are : 

1st.  The  requirement  of  a  guarantee  of  the  composition 
and  grade  of  the  article,  and 

2d.  The  examination  of  all  goods,  to  see  that  this  guaran- 
tee is  sustained.  For  this  purpose  manufacturers  are  re- 
quired to  take  out  annually  a  license  and  file  their  stamp 
or  brand,  which  the  law  requires  shall  include  the  guaran- 
teed analysis  of  the  article  and  must  be  uniform  upon  all 
packages,  and  which  cannot  be  changed  during  the  year 
for  which  the  license  is  taken.  This  license  is  required  up- 
on each  different  "  brand  or  quality."  The  following  ruling 
of  the  Board  of  Agriculture  further  defines  the  classes  of  ar- 
ticles which  are  taxable : 

"  At  a  meeting  of  the  Board  of  Agriculture,  October  15th,  1879,  it  was  re- 
solved that  the  following  articles  shall  be  admitted  free  of  tax,  with  such  addi- 
tions or  changes  as  may  afterwards  be  made  by  the  Executive  Committee,  upon 
consultation  with  the  chemist,  viz  :  Ground  Bone,  Bone  Ash,  Ground  Bone 
Black,  Ground  Phosphate  Rock,  or  other  mineral  Phosphate,  Nitrogenous  or- 
ganic matter  commercially  free  from  Phosphoric  Acid  and  Potash,  Nitrate  of 
Soda,  Nitrate  of  Potash  (Saltpetre),  Sulphate  of  Ammonia,  Muriate  of  Ammo- 
nia, Kainite,  Sulphate  of  Magnesia,  Sulphate  of  Potash,  Sulphate  of  Soda, 
Muriate  of  Potash,  Lime,  Plaster,  Ground  Cracklings,  Ground  Tankage, 
Salt  and  Oil  of  Vitriol." 

Upon  the  following  articles  the  license  tax  will  be  exacted  : 

"  Any  of  the  above  articles,  or  others,  sold  for  fertilizing  material  under  any 
trade-mark  01  proprietary  brand  :  upon  Dissolved  Bone,  Dissolved  Bone  Black, 
Dissolved  Mineral  Phosphates — (all  Acid  Phosphates  or  Superphosphates)  and 
upon  any  two  or  more  of  the  articles  mentioned  in  the  first  list,  if  combined 
either  chemically  or  mechanically," 

To  make  plain  the  requirements  of  the  law  in  the  matter 
and  to  secure  uniformity,  the  following  scheme  is  recom- 
mended for  the  brand : 
2 


18       Annual  Report  N.  C.  Experiment  Station. 

(Weight  of  bag) . ^__. . ,*_„., 

(Name  or  Brand) 

(Trade  mark) „ 

(Manufacturer's  Address) __ 

Analysis _  (date) 

Available  Phosphoric  Acid _. .__ pr.    ct. 

Nitrogen  (or  Ammonia,  if  claimed). "     " 

Potash,  (if  claimed) "     " 

North  Carolina  privilege  tax  paid. 

The  phosphoric  acid  should  not  be  expressed -as  bone  phos- 
phate alone.  By  available  phosphoric  acid  is  meant  both 
the  soluble  and  the  so  called  "  reverted."  In  the  determi- 
nation of  the  reverted  what  is  known  to  Chemists  as  the 
"  Washington  method,"  or  citrate  of  ammonia  method,  is 
used.  Nitrogen  must,  of  course,  be  in  available  forms.  Ow- 
ing to  the  difficulty  in  discriminating  between  the  different 
sources  whence  nitrogen  is  obtained  in  compound  super- 
phosphates, it  is  not  attempted  to  give  a  different  valuation 
to  each  different  nitrogenous  material  in  these  articles.  But 
leather  scrap,  horn,  wool-waste  and  similar  materials  are 
considered  as  fraudulently  present  in  such  goods,  unless  spe- 
cial mention  is  made  on  the  bags.  Special  steps  will  always 
be  taken  to  detect  their  presence,  and  when  found  in  any  suf- 
ficient amount  to  affect  the  value  of  the  goods  mention 
will  be  made  of  the  fact.  Nitrogen  may  be  expressed  as  such 
or  as  ammonia.  The  potash  referred  to  is  that  soluble 
in  water.  It  should  not  be  expressed  as  sulphate  of  potash, 
but  simply  as  potash  (K20).  Uniformity  is  very  desirable 
in  these  matters  in  order  that  farmers  may  understand  ex- 
actly what  is  meant,  and,  as  a  majority  of  manufacturers 
have  adopted  the  plan  of  stating  simply  the  potash,  K20, 
and  the  phosphoric  acid  P2O5 ,  it  is  recommended  that  all 
adopt  these  forms.  In  case  it  is  desirable  to  state  that  the 
potash  exists  as  the  sulphate  in  the  article,  the  expression 
"actual  potash  in  form  of  sulphate  "  might  be  used.  The 
per  centages  may  be  given  within  reasonable  limits.  These 
limits  should  not  be  greater  than  two  per  cent,  on  the  avail- 
able phosphoric  acid,  J  per  cent,  on  the  nitrogen,  and  \  per 
cent,  on  the  potash. 
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Samples  of  fertilizers  are  drawn  under  the  supervision 
and  immediate  direction  of  the  Commissioner  of  Agricul- 
ture. Great  care  is  taken  to  get  the  fairest  possible  sample 
of  the  brand  offered  for  sale.  Experience  shows  that  this 
is  the  most  common  source  of  dissatisfaction  about  analyses 
of  fertilizers.  In  the  first  place  it  is  indispensable  that  man- 
ufacturers shall  thoroughly  mix  the  various  ingredients  of 
the  fertilizers.  If  this  is  not  well  done,  it  is  difficult  to  get 
a  sample  under  any  method  which  shall  fairly  represent  the 
whole.  As  will  be  seen  from  the  following  directions  every 
possible  precaution,  fairly  within  the  powers  of  an  inspector, 
is  taken  to  attain  this  end.  The  analyses  of  official  samples 
only  are  published  in  these  reports.  No  samples  are  re- 
ceived from  the  manufacturers;  but  all  must  be  drawn  in- 
side the  State  after  they  are  beyond  the  power  of  their  mak- 
ers to  change  in  any  way  and  when  they  are  as  nearly  as 
possible  in  that  condition  in  which  they  are  to  be  applied 
to  our  lands. 

Instruction  to  Agents  for  Collecting  Fertilizer 

Samples. 

"  Let  the  person  having  the  fertilizer  in  charge  be  present, 
and  after  showing  him  }^our  authority  for  taking  samples, 
proceed  in  the  following  manner  : 

1st.  Take  your  sampler,  thrust  it  in  the  end  of  the  pack- 
age at  its  full  length  until  the  chamber  is  well  filled.  Pour 
all  the  samples  thus  taken  (from  at  least  10  per  cent,  of  the 
number  of  packages  in  the  lot)  together  and  mix  them 
thoroughly.  From  this  lot  so  mixed,  fill  a  can  and  place  in 
the  can,  then  and  there,  one  of  the  lead  checks,  noting  at 
the  time  very  particularly  the  number  stamped  on  the  check. 

2.  Take  your  registry  and  record  an  exact  copy,  in  dupli- 
cate, of  the  stamp  or  label  on  the  packages  thus  sampled 
fill  out  the  other  blanks  as  follows: 

Where  sample  drawn.., when .« 

Number  bags,  barrels  or  packages  in  lot 

Number  sampled 
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Cash  price  per  ton, Cotton  price,, 

Sealed  number , 


I  certify  that  I  took  a  lawful  and  fair  sample  of  the  above 
named  fertilizer  at  the  time  and  place  above  named 


I  certify  that  the  sample  taken  by , 

of  the  above  named  fertilizer  is  a  fair  sample  of  the  same, 
and  that  the  above  written  transcript  is  a  correct  one. 


3.  Take  the  can  and,  in  the  presence  of  the  person  in 
charge,  have  the  cap  sealed  on  by  solder.  Send  by  Express 
to  Dr.  C.  W.  Dabney,  at  Raleigh. 

4.  Transmit  to  the  office  of  the  Commissioner  at  once  by 
mail,  a  duplicate  of  each  copy  taken.  The  copy  retained  by 
you  should  be  carefully  preserved  to  be  deposited  in  this 
office  when  required." 

The  Chemist  of  the  Agricultural  Experiment  Station  re- 
ceives the  sample  with  the  number  mentioned  in  the  above 
directions.  He  does  not  know  the  name  of  the  brand  until 
his  report  of  analysis  is  put  on  file  in  the  Commissioners^ 
office.  When  this  has  been  done,  the  actual  returns  of  the 
analysis  are  compared  with  the  composition  guaranteed  or 
branded  on  the  bag.  The  manufacturer  and  the  dealer  or 
agent  selling  the  same  then  receive  a  copy  of  the  analysis- 
If  the  article  is  shown  by  the  analysis  to  be  deficient  at  any 
point,  the  manufacturer  or  agent  has  an  opportunity  to  cor- 
rect the  mistake.  The  matter  having  been  finally  decided, 
the  analysis  is  published  in  the  papers  of  the  State.  In  all 
cases  where  the  law  is  not  satisfied  promptly,  its  penalties 
are  exacted. 


COMMERCIAL    FERTILIZERS   IN   1882. 


Eighty-six  different  articles  paid  the  license,  were  in- 
spected, analyzed  and  admitted  to  sale  in  North  Carolina 
during  the  year  1882. 
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These  fertilizers  can  be  classified  as  follows : 

'  •  Acid  phosphates"  or  simple  superphosphates, 10 

Superphosphates  with  potash  alone, _ 15 

Ammoniated  superphosphates, 55 

Natural  guanos,  __ _ ._  3 

Prepared  lime, I 

Specialties, .__ 2 

86 

The  reports  of  the  transportation  companies  are  not  all 
in  as  we  write  (January,  1883).  The  following  results  are 
obtained  from  reports  which  are  complete  up  to  September. 
They  represent,  therefore,  the  spring  trade  in  fertilizers,  and 
do  not  include  the  fall  or  wheat  trade.  The  latter,  we  will 
only  say,  appears  from  partial  reports  to  have  been  un- 
usually large.  The  disasters  of  the  year  1881  caused  the 
farmers  to  put  in  a  large  crop  of  wheat  at  the  close  of  that 
year.  This  crop  proved  a  remarkably  successful  one,  and 
it  has  stimulated  our  planters  to  venture  largely  again  in 
wheat  this  season. 

The  trade  of  the  spring  of  1882  was  as  follows: 

Ammoniated  superphosphates, 49, 120  tons,* 

**'Acid  phosphates"   or  simple  superphosphates,    and  superphos- 
phates with  potash 6,615 

Kainite,__ _. __ 7,898 

Agricultural  chemicals  of  all  kinds, 1,631 

Plaster  and  agricultural  lime, _.  1,070 

Specialties, _ _._.  154 


Total, ..66,438  tons. 

If  the  wheat  trade  was  only  as  good  as  usual,  the  grand 
total  for  the  whole  year  will  be  between  eighty-five  and 
ninety  thousand  tons  of  all  kinds.  The  supply  of  fertilizers 
was  ample  and  sales  were  made  closer  than  they  have  ever 
been.  All  fertilizing  materials,  except  the  ammoniates,  were 
a  little  cheaper  to  us  in  North  Carolina  than  they  were  the 


*The  classification  in  the  report  of  the  transportation  companies  is  often 

^erroneous.    Frequently  the  description  was  simply  "  fertilizer,"  in  which  case 

it  was  thrown  into  class  of  ammoniated  superphosphates.    The  amount  of  acid 

phosphate  was  for  this  season  undoubtedly  much  larger  than  that  given.    The 

-classification  "  chemicals"  has  received  much  acid  phosphate  also. 
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year  previous.  The  retail  price  of  superphosphates  ranged 
from  $25  at  points  on  the  coast,  to  $30  at  points  in  the  dis- 
tant interior.  The  retail  cash  price  of  ammoniated  super- 
phosphates ranged  from  $38  to  $44;  of  kainite,  from  $11 
to  $15.  The  cotton-time-price  of  the  ammoniated  fertil- 
izers was  400  to  425  lbs. .of  cotton,  of  "acid  phosphates," 
300  to  325  lbs.  of  cotton. 

If  we  suppose  the  average  cash  value  of  ammoniated  su- 
perphosphates in  North  Carolina  to  be  $42.00,  of  acid  phos- 
phates $27.50,  of  kainite  $13.00,  of  "  chemicals,"  all  kinds  to- 
gether, $50.00,  prepared  lime  and  plaster  $10.00,  we  have 
the  cash  value  of  the  fertilizers  sold  during  the  first  eight 
months  of  the  year  1882,  as  about  two  million  three  hun- 
dred thousand  dollars. 

RELATIVE   VALUATION. 

The  figures  used  in  estimating  the  relative  values  of  su- 
perphosphates and  similar  fertilizers  during  18S2  were  the 
following : 

Available  phosphoric  acid.... 12J  cents  per  pound. 

Ammonia 25       "        "        '" 

Potash 6       " 

These  figures  are  not  intended  to  represent  accurately  the 
value  of  these  ingredients  at  all  seasons  and  places.  It 
would  be  difficult  to  fix  such  figures  for  a  single  day  in  any 
particular  market.  It  is  utterly*  impossible  to  give  any 
figures  which  shall  represent  the  value  of  these  ingredients 
over  our  extended  territory  and  throughout  an   entire  year. 

These  figures  are  merely  the  best  approximations  to  the 
cost  of  these  more  important  ingredients  of  fertilizers,  dur- 
ing the  season  of  greatest  activity  of  the  trade>  and  through 
the  interior  of  our  State.  In  fact,  it  matters  not  whether 
they  are  exact  or  not,  as  they  are  only  used  to  make  com- 
parisons. It  is  merely  a  convenient  method  of  summing 
the  analyses ;  convenient  for  those  who  do  not  care  to  look 
at  the  different  percentages. 

We  do  not  go  into  the  questions  of  the  different  values  of 
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phosphoric  acid,  ammonia,  <fcc,  derived  from  different 
sources.  This  is  unnecessary,  if  not  impossible,  in  our  case. 
We  shall  always  take  steps  to  detect  any  inferior  or  worth- 
less nitrogenous  materials  like  leather,  "shoddy,"  horn,&c. 
These  articles  are  universally  recognized  as  of  very  low 
value  agriculturally,-  and  their  presence  will  be  stated  if 
ever  found. 

Biding  the  decision  of  the  relative  value  of  soluble  and 
precipitated  or  reverted  phosphoric  acid,  we  class  them  both 
together,  and  as  " available"  phosphoric  acid,  give  them 
both  the  valuation  of  12J  cents.  To  calculate  the  relative 
value  multiply  the  per  cent,  of  available  phosphoric  acid 
found  by  analysis  by  12J.  This  gives  the  value  in  cents  of 
the  available  phosphoric  acid  found  in  a  hundred  pounds. 
Just  so,  multiply  the  per  cent,  of  ammonia  by  25;  and  of 
potash  by  6,  and  add  these  products  together.  The  sum  is 
the  value  of  these  constituents  in  a  100  pounds.  Multiply 
this  by  20  and  you  have  the  commercial  value  of  the  active 
ingredients  of  a  ton  of  2,000  pounds. 

EXPLANATIONS   OF   THE    ANALYSES. 

One  hundred  and  seventy-four  analyses  of  official  samples 
of  fertilizers  were  made  during  the  year.  This  was  two  official 
analyses  of  every  article  which  was  sold  in  the  State.  These 
official  samples  were  all  drawn  as  described  in  the  previous 
chapter.  The  figures  in  the  following  table  are  made  up 
entirely  from  these  analyses.  Beside  these,  however,  an- 
alyses of  seventy-four  samples  of  these  fertilizers  drawn  by 
farmers,  or  other  citizens  directly  interested  in  them,  have 
been  made.  These  analyses  are  not  published,  although 
they  serve  an  excellent  purpose  as  checks  upon  the  other 
determinations. 

Very  few  cases  of  serious  deviation  from  the  standard 
adopted  were  discovered  by  the  Station  during  the  year. 
These  were  nearly  all  satisfactorily  explained  and  adjusted, 
when  they  were  looked  into.  The  cases  of  dispute  as  to  the 
integrity  of  the  fertilizers  were  very  few,  and  were  always 
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easily  decided.  Some  negligence,  in  exposing  the  goods  to  the 
weather,  was  usually  the  source  of  the  trouble  in  these  cases. 

The  water  given  in  the  first  column  is  that  lost  by  con- 
tinual heating  at  the  temperature  of  boiling  water.  The 
insoluble  phosphoric  acid  is  that  contained  in  phosphates 
which  fail  to  dissolve  in  neutral  ammonium  citrate  solu- 
tion (sp.  qr.  1.09),  Washington  method.  The  soluble  phos- 
phoric acid  is  that  in  form  of  phosphates  (generally  the 
soluble  one—lime  phosphate  or  acid  phosphate  of  lime), 
soluble  in  pure  cold  water.  The  "reverted"  is  that  insolu- 
ble in  water,  but  dissolving  in  standard  ammonium  citrate 
solution.  This  is  all  that  the  term  reverted  signifies  here, 
and  it  is  used  simply  to  stand  for  the  phrase,  "soluble  in 
standard  ammonium  citrate  solution  under  the  standard 
conditions,"  It  is  generally  agreed  that  it  is  within  the 
power  of  plants  to  take  up  directly  the  phosphates  so  dissolv- 
ing, or  in  other  words,  that  these  phosphates  are  "available." 

The  total  available  phosphoric  is  the  sum  of  the  soluble 
and  "  reverted."  The  nitrogen  is  given  as  such,  and  calcu- 
lated to  its  equivalent  ammonia.  The  potash  is  given  as 
K20 

The  number  of  the  analysis  on  the  Station  books  is  given 
in  the  first,  and  the  place  .where  this  particular  sample  was 
drawn,  in  the  last  column. 

AVERAGES  OF   ANALYSES, 
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The  sample  of  Lee's  Prepared  Agricultural  Lime  contained: 

Per  Cent. 

Moisture  or  combined  water 9.63 

Potash  2.33  per  cent.,  equivalent  to  Sulphate  of  Potash 4-33 

Sulphate  of  Lime 17. 15 

Lime  as  Hydrate  and  Carbonate 29.05 

Common  Salt 13.20 

Combined  Water,  Carbonic  Acid,  Sand,  &c,  undetermined 26.64 


100.00 


The  Ammoniated  Vulcanite  Guano,  manufactured  by  Messrs. 
Liebig  &  Gibbons,  of  Baltimore,  Md.,  cannot  be  classed  with 
superphosphates.     The  official  sample  contained  : 

Per  Cent. 
Moisture  @  21 2°  F. . . .    14.20 

Phosphoric  Acid 14.60     Equiv.  to  Bone  Phosphate  31.87  per  cent. 

Nitrogen 2.32  .        "      to  Ammonia 2.82 

Potash 0.88 

This  article  is  not  prepared  with  acid,  and  contains,  there- 
fore, no  soluble  or  "  reverted  "  phosphoric  acid.  The  phos- 
phate is  prepared  by  a  new  process,  which  the  inventors 
claim  puts  the  phosphoric  acid  within  the  reach  of  plants. 
This  must  be  tested  upon  the  soil.  This  explains  why  no 
valuation  can  be  put  upon  it. 
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LIST  OF  FERTILIZERS 

LICENSED  TO  BE  SOLD  IN  NORTH  CAROLINA  DURING  1882. 


NAME  OF  BRAND.  ADDRESS  OF  MANUFACTURERS  OR  GEN.  AGTS. 

Acid  Phosphate , Atlantic  Phosphate  Co.,  Charleston,  S.  C. 

Acid  Phosphate Maryland  Fertilizing  Co.,  4  S.  Holliday  St., 

Baltimore,  Md. 

Acid  Phosphate,  L.  &  R Lorentz  &  Rittler,    10  South  St.,  Baltimore, 

Maryland, 

Acidulated  Fish  Guano .New  Jersey  Chemical  Co.,  129  S.  Front  St., 

Philadelphia,  Pa, 

Acidulated  Phosphate New  Jersey  Chemical  Co.,  129  S.  Front  St., 

Philadelphia,  Pa. 

Ammoniated  Dissolved  Bone John  Merryman  &  Co.,  24  Second  St.,  Bal- 
timore, Md. 

Ammo'td  Bone  Superphosphate     E.  Frank  Coe,  16  Burling  Slip,   New  York, 
and  Dissolved  Bone,  (Coe's)  N.  Y. 

Ammo'tedBone  Superphosphate.  .Seal,  Lawson,  Kessler  &  Co.,  1O1  South  St., 

Baltimore,  Md. 

Ammoniated  Guano  L.  &  R Lorentz  &  Rittler,  10  South  St.,   Baltimore, 

Maryland. 

Ammoniated    Soluble    Navassa     Navassa    Guano    Co.,    Wilmington,    North 
Guano,  Carolina. 

Ammoniated  Vulcanite  Guano...  .Liebig  &  Gibbons,  87  Exchange  Place,  Balti- 
more, Md. 

Anchor  Brand Southern    Fertilizing    Co.,    1321    Cary    St., 

Richmond.  Va. 

Anchor  Brand  Tobacco  Fertilizer.  .Southern    Fertilizing   Co.,    1321    Cary    St., 

Richmond,  Va. 

"Arlington     B."     Ammoniated     Dambman  Bros.  &  Co.,  Box  327,  Baltimore, 
Soluble  Phosphate,  Maryland. 

Ash  Element Stono  Phosphate  Co.,  Charleston,  S.  C. 

Ashepoo  Acid  Phosphate Ashepoo  Phosphate  Co.,   Charleston,  S.  C, 

Lewis  F.  Detrick,  Gen.  Ag't,  108  S.  Charles 
St.,  Baltimore,  Md. 

Baker's  Prepared  Chemicals Chemical  Co.  of  Canton,  32  &  34  S.  Charles 

St.,  Baltimore,  Md. 
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NAME  OF  BRAND.  ADDRESS  OF  MANUFACTURERS  OR  GEN.  AGTS. 

Baker's    Standard    Ammoniated     Chemical  Co.  of  Canton,  32  &  34  S.  Charles 
Bone  Phosphate,  St.,  Baltimore,  Md. 

Baldwin's      Ammoniated      Dis- 
solved Bone Moses  &  DeLeon,  Baltimore,  Md. 

Baltimore    Guano    Co.'s     Acid     Baltimore  Guano  Co.,  32  &  34  S.  Charles  St., 
Phosphate  of  Lime,  Baltimore,  Md. 

Bone  and  Peruvian  Guano .Upshur  Guano  Co.,  Norfolk,  Va. 

"Bos"  Ammoniated  Superphos- 
phate   Wm.  Davison  &  Co.,  Box  126,  Baltimore,Md. 

Bradley's  Patent  Superphosphate     Bradley  Fertilizing  Co. ,  Boston,  Mass. ,  Lewis 
of  Lime,  F.  Detrick,  Gen.  Ag't,  108  S.  Charles  St., 

Baltimore,  Md. 

British  Mixture E.  B.  Whitman,   104  S.  Charles  St.,  Balti- 
more, Md. 

Calvert  Guano P.  Zell  &  Sons,  30  South  St.,  Baltimore,  Md. 

Ceres  Fertilizer A.   J.  Wedderburn,   20  Camden  St.,   Balti- 
more, Md. 

Chesapeake  Guano Chesapeake  Guano  Co.,    21  P.  O.  Avenue, 

Baltimore,  Md. 

Commercial  Guano  Co.'s  Crown 

Brand  Acid  Phosphate Allison  &  Addison,  Agents,  Petersburg,  Va. 

Commercial  Guano  Co.'s  Crown 

Brand  Guano Allison  &  Addison,  Agents,  Petersburg,  Va. 

Compound  Acid  Phosphate    of    John  S.  Reese  &  Co.,   10  South  St.,   Balti 
j|  Lime,  more,  Md. 

Complete  Guano,  formerly  "Em-     Rasin    Fertilizer   Co.,    20  &  23  South  St., 
pire  Guano,"  Baltimore,  Md. 

Complete  Guano,  formerly  "Sea     Rasin  Fertilizer   Co.,    20  &  23   South   St., 
Island  Guano,"  Baltimore,  Md. 

Cotton  Brand  High  Grade  Acid 

Phosphate Chas.  E.  Smith,  Wilmington,  N.  C. 

Cotton  Food Maryland  Fertilizing  Co.,  4  S.  Holliday  St., 

Baltimore,  Md. 

Diamond  Soluble  Bone Walton,  Whann  &  Co.,  Wilmington,  Del. 

Equitable  Ammoniated  Soluble     Equitable  Fertilizer  Co.,  Box  666  Baltimore, 
Bone  Phosphate  of  Lime,  Maryland. 

Etiwan  Dissolved  Bone Wm.  C.  Bee  &  Co.,  Gen.  Agts,  Charleston, 

South  Carolina. 

Etiwan  Guano Wm.  C.  Bee  &  Co.,  Gen.  Agts,   Charleston, 

South  Carolina. 

Eureka  Fertilizer Atlantic  &  Virginia  Fertilizer  Co.,   Box  72, 

Richmond,  Va. 

Excellenza  Cotton  Fertilizer  ....  .Long  &  Dugdale,  37  S.  Gay  St.,  Baltimore, 

Maryland. 
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NAME  OF  BRAND.  ADDRESS  OF  MANUFACTURERS  OR  GEN.  AGTS. 

Excellenza  Soluble  Phosphate Long  &  Dugdale,  37  S.  Gay  St.,  Baltimore, 

Maryland. 

Farmer's  Friend Read  &  Co.,  Box  3121,  New  York,  N.  Y. 

Farmer's  Peruvian  Guano Chas.  E.  Smith,  Wilmington,  N.  C. 

Farmer's  Pride  Fertilizers B.  J.  Burgess  &  Co.,  Alexandria,  Va. 

Game  Guano Baltimore  Guano  Co.,  32  &  34  S.  Charles  St., 

Baltimore,  Md. 

Georgia  Bone  Phosphate Kirchner  &  Calder,  Wilmington,  N.  C. 

G.  W.  Grafflin's  1st  Quality  Am-     Lazaretto  Chemical  and  Fertilizer  Works,  G. 
moniated  Guano,  W.  Grafflin,  Pro.,  Baltimore,  Md. 

Home  Fertilizer Boykin  &  Carmer,   3  N.  Liberty  St.,   Balti- 
more, Md. 

Lazaretto  Chemical  &  Fertilizer     Lazaretto  Chemical  and  Fertilizer  Works,  G. 
Works  Acid  Phosphate,  W.  Grafflin,  Pro.,  Baltimore,.  Md. 

Lee's  Prepared  Agricult'l  Lime. .  .A.  S.  Lee,  Richmond,  Va. 

Lister's  Ammoniated  Dissolved 

Bone  Phosphate Lister  Bros.,  Newark,  N„  J. 

Long's  Prepared  Chemicals Long  &  Dugdale,  37  S.  Gay  St.,    Baltimore, 

Maryland. 

Navassa  Acid  Phosphate Navassa  Guano  Co.,  Wilmington,  N.  C. 

Patapsco   Soluble   Ammoniated     Patapsco  Guano  Co.,.  5  Second  St.,  Baltimore, 
Guano  Maryland. 

Peruvian  Guano,  No.  1,  Lobos, 

Imported J.  M.  Hurtado>  Box  3610,  New  York,  N.  Y. 

Peruvian  Guano,  containing  not 

less  than  6  per  cent  Amm Chas.  E.  Smith,  Wilmington,  N.  C. 

Piedmont  Special  Fertilizer Piedmont  Guano  and  MnfgCo.,  38  S.  Charles 

St.,  Baltimore,  Md. 

Piedmont  Guano  for  Tobacco. . .  .Piedmont  Guano  and  Mnfg  Co.,  38  S.  Charles 

St.,  Baltimore,  Md. 

Pine  Island  Acid  Phosphate  and 

Potash Quinnipiac  Fertilizer  Co., New  London, Conn. 

Pine  Island  Ammoniated  Phos- 
phate  Quinnipiac  Fertilizer  Co. , New  London, Conn. 

Planter's  Favorite .Long  &  Dugdale,  37  S.  Gay  St.,  Baltimore, 

Maryland. 

Pocomoke  Superphosphate.. ....  .Freeman,  Mason,  Lloyd  &  Dryden,  Norfolk, 

Virginia. 

Powell's  Prepared  Chemicals Brown  Chemical  Co.,  29  Hanover  St.,  Balti- 
more, Md. 

Premium  Superphosphate Hymans  &  Dancy,  Norfolk,  Va. 

Preston's  Acid  Phosphate H.  Preston  &  Sons,  New  York,  N.  Y. 
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NAME  OF  BRAND.  ADDRESS  OF  MANUFACTURERS  OR  GEN.  AGTS. 

Preston's     Ammoniated     Bone 

Superphofphate H.  Preston  &  Sons,  New  York,  N.  Y. 

Sea  Fowl  Guano Bradley  Fertilizing  Co. ,  Boston,  Mass. ,  Lewis 

F.  Derrick,  Gen.  Agt,   108  S.  Charles  St., 
Baltimore,  Md. 

Sea  Gull  Guano Patapsco  Guano  Co.,    5  Second   St.,   Balti- 
more, Md. 

Soluble  Pacific  Guano John  S.  Reese  &  Co.,   10  South  St.,  Balti- 
more, Md. 

Soluble  Pacific  Guano  for  Tobacco.  John  S.  Reese  &  Co.,  10  South  St.,  Balti- 
more, Md. 

Special  Compound G.  Ober  &  Sons,   85  Exchange  Place,   Balti- 
more, Md. 

Standard  Fertilizer Standard  Fertilizer  Co.,  Boston,  Mass.,  D.  S. 

Burwell,  Agent,  Norfolk,  Va. 

Star  Brand  Acid  Phosphate Allison  &  Addison,  Richmond,  Va. 

Star  Brand  Complete  Manure. . .  .Allison  &  Addison,  Richmond,  Va. 

Star  Brand  Special  Tobacco  Ma- 
nure  Allison  &  Addison,  Richmond,  Va. 

Stono  Acid  Phosphate Stono  Phosphate  Co.,  Charleston,  S.  C, 

Stono  Soluble  Guano Stono  Phosphate  Co.,  Charleston,  S.  C. 

Upshur's  Potash  Acid  Phosphate,  Upshur  Guano  Co,,  Norfolk,  Va. 

Walker's  Cotton  Phosphate Joshua  Walker,   13  German  St.,  Baltimore, 

Maryland. 

Wando  Acid  Phosphate Wando  Phosphate  Co.,  Charleston,  S.  C. 

Whann's  Raw  Bone  Superphos- 
phate, Plow  Brand Walton,  Whann  &  Co.,  Wilmington,  Del. 

Wilcox,  Gibbs  &  Co.'s  Manipula- 
ted Guano Wilcox,  Gibbs  &  Co.,  Charleston,  S.  C. 

Wilcox,   Gibbs  &   Co.'s   Super- 
phosphate   .Wilcox,  Gibbs  &  Co.,  Charleston,  S.  C, 

Zell's  Ammoniated  Bone  Super- 
phosphate   P.  Zell  &  Sons,  80  South  St.,  Baltimore,  Md. 

Zell's  Cotton  Acid  Phosphate P.  Zell  &  Sons,  30  South  St.,  Baltimore,  Md. 

Zell's  Tobacco  Fertilizer P.  Zell  &  Sons,  30  South  St.,  Baltimore,  Md. 
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HORN,  LEATHER  AND  WOOL-WASTE,  AND  THE 
FERTILIZERS  CONTAINING  THEM. 


In  the  growth  of  the  fertilizer  production  and  the  scarcity 
of  sources  of  nitrogen  for  use  in  the  "  ammoniated  "  super- 
phoshates,  a  great  variety  of  factory-refuse  of  very  low  ag- 
ricultural value  is  coming  more  and  more  into  use.  If  the 
scarcit}^  of  "  ammoniates  "  continues  and  the  farmers  con- 
tinue to  require  ammonia  in  large  quantities  in  their  ferti- 
lizers, these  materials  must  inevitably  be  brought  into 
requisition.  Leather-scrap,  roasted  leather,  wool- waste  and 
"shoddy,"  horn-shavings  and  horn-meal  find  sales  for  these 
purposes  occasionally  now.  Our  correspondents  assure  us 
that  the  fertilizers  containing  them  are  all  "English  goods." 
According  to  them,  only  a  "foreigner"  could  be  so  unprin- 
cipled as  to  use  such  materials  in  place  of  better  ammo- 
niates. But  we  find  that  there  is  still  a  market,  although  a 
very  limited  one,  for  inferior  ingredients  like  leather,  horn, 
&c,  among  us.  It  is  evident,  therefore,  that  some  one  be- 
sides the  "  wicked  foreigner"  is  using  them. 

Under  these  circumstances  it  appears  to  us  timely  that 
the  public  should  have  some  information  on  this  subject. 

1.  Hoop  and  Horn. 

Horn,  or  which  is  identically  the  same  thing  in  this  con- 
nection, hoof  is  sold  as  shavings  and  dust,  the  waste  of  the 
factories  where  they  are  worked,  or,  more  rarely,  as  meal. 
The  waste  horn  is  dried  or  roasted  slightly  to  make  it  brit- 
tle and  then  ground.  This  roasting  is  done  upon  iron  plates 
or  in  shallow  cast  iron  vessels.  The  horn  is  darkened,  but 
if  care  is  taken  that  it  does  not  burn,  very  little  nitrogen  is 
lost. 
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Another  process  of  preparing  horn  is  by  steaming  it  in 
a  close  vessel.  The  horn  is  softened  by  the  steam,  some  of 
the  proteins  dissolving,  as  white  of  egg  and  blood-fibre  are 
soluble  originally,  and  a  liquor  condenses,  which  has  been 
found  to  contain  11  per  cent,  of  dissolved  solids  and  1  to  2 
per  cent,  of  nitrogen.  The  horn  left  is  more  porous  and 
brittle,  so  that  it  can  be  ground  to  a  fine  meal,  which  it  is  ex- 
ceedingly difficult  to  do  otherwise.  This  meal  from  steamed 
horn  is  the  only  preparation  of  horn  which  is  in  condition 
to  be  promptly  active  in  the  soil  and  the  only  one,  therefore 
which  ought  to  be  used  in  fetilizers  where  any  early  results 
are  to  be  expected. 

I  have  not  found  any  of  this  kind  of  horn-meal  in  our 
markets.  It  is  expensive  to  produce,  costing  as  much  as  the 
other  animal  ammoniates.  The  motive  for  substituting  it 
for  anything  else  is,  therefore,  absent. 

The  sample  we  have  examined  came  from  New  York  and 
was  a  preparation  of  crude  horn.  The  particles  are  of  va- 
rious shapes,  but  generally  scale  like,  or  splinter  like,  and 
at  least  80  per  cent.,  between  one-sixteenth  and  one-eighth 
inch  in  size.     The  chemical  examination  gave : 

Moisture  @  212  ° 8.48  per  cent. 

Organic  and  combustible  matter. 84.45     "      " 

Mineral  matter,  or  ash 7,07     "      " 

The  organic  matter  contained  nitrogen 14.60  percent* 

Equivalent  to  ammonia 27.72     "      "' 

(Calculated  on  the  original  sample.) 

This  is  a  little  above  the  average  amount  of  nitrogen  in 
horn  or  hoof.  Peterinann,*  of  the  Experiment  Station  at 
Minister,  found  in  nine  specimens  of  horn-meal,  minimum 
7.46  per  cent.,  maximum  14.28  per  cent.,  average  11.81  per 
cent,  of  nitrogen. 

Such  coarse  horn  as  this  is  necessarily  unalterable  in  the 


*  Agricultural  Central  Bl.,  1881,  p.  565  = 
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soil.  It  repels  moisture,  like  any  greasy  substance,  and  is 
therefore  very  slowly  attacked  by  the  soil's  natural  solvents. 

Nature  has  made  all  of  these  exterior  parts  of  the  animal, 
and  particularly  hair,  or  wool,  horn  and  hoof,  especially  to 
resist  the  destructive  action  of  the  atmosphere  and  rains. 
Art  fortifies  the  skins  of  animals  by  the  incorporation  of 
tannic  acid  into  them,  in  the  process  of  tanning  with  bark, 
to  resist  air  and  water.  It  is  thus  that  leather  becomes  a 
member  of  this  class  of  factory-refuse  of  animal  origin, 
which  are  not  to  be  used  in  fertilizers  ordinarily,  because 
of  the  slowness  with  which  they  undergo  any  changes  which 
will  liberate  their  fertilizing  elements. 

Where  immediate  results  are  not  required,  as  in  manur- 
ing fruit-trees  and  vines,  these  things  may  possibly  be  used 
to  some  advantage.  Otherwise  they  might  be  composted 
with  lime  and  other  digestive  agents,  which  will  more 
rapidly  break  them  up. 

To  detect  Horn  or  Hoof  in  fertilizers  is  a  simple  matter. 
The  particles  can  be  readily  picked  out,  using  a  hand  mi- 
croscope. Only  two  other  things  look  much  like  it.  1. 
Some  fragments  of  prepared  fish :  mashed  under  the  point 
of  a  knife  these  show  a  soft,  fibrous  structure,  or  else,  their 
elasticity  indicates  at  once  that  they  are  fish  scales.  2.  Par- 
ticles of  "  cracklings,"  and  various  ammoniates  known  as 
"Azotin,"  have  something  the  color  of  horn.  They  are  soft, 
however,  have  rounded  edges,  while  the  horn  particles  are 
hard,  and  have  sharp  edges. 

Under  a  microscope  of  good  power,  horn  shows  a  peculiar 
structure,  and  a  play  of  colors  in  polarized  light.  This  is  an 
important  point,  and  may  be  used  to  distinguish  horn,  hoof, 
and  hair  from  any  other  parts  of  the  animal,  as  they  all  are 
peculiar  in  having  this  property  of  affecting  polarized  light. 
Azotin  is  often  adulterated  with  small  amounts  of  horn  to 
raise  its  grade.  We  have  been  able  to  select  out  of  the  par- 
ticles of  horn  with  unerring  certainty  by  examining  a 
layer  of  such  particles  in  polarized  light 
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2.  Leather. 

Every  kind  of  untanned  skin  has  a  valuable  use.  If  for 
nothing  else  it  can  be  used  to  make  gelatin.  The  leather 
that  finds  its  way  into  the  fertilizing  trade  is,  therefore,  the 
scraps  of  bark-tanned  leather,  from  the  shoe  and  harness 
factories. 

The  leather  scrap  may  be  treated  much  in  the  same  man- 
ner as  horn.  When  it  is  roasted  it  becomes  a  dark  brown 
color,  and  quite  brittle.  It  remains,  however,  pretty  much 
unchanged,  in  chemical  composition.  Leather  is  rarely- 
steamed,  the  product  being  much*  inferior  in  its  amount  of 
nitrogen  to  the  unsteamed  leather,  although  more  readily 
decomposable. 

We  have  two  samples  of  leather-meal,  1900,  ground  or 
grated  sole  leather,  1901,  scrap  calf  skin  and  harness- leather, 
and. one  sample,  1383,  of  roasted  leather  from  New  Yorkj, 
such  as  is  actually  sold  for  mixing  in  fertilizers.  This 
sample  of  roasted  ground  leather  is  of  dark  brown  color,. 
very  fine,  in  general  appearance  a  good  deal  like  dry  ground 
blood.  Many  of  the  particles  show  a  glistening  surface.. 
The  smell  of  old  leather  preponderates,  although  there  is  a 
slight  smoky  odor. 

183,3.  1900.       1901. 


Moisture  at  212°  F 8.45  per  c.  10.30  9.65 

Organic  and  combustible  matter. 96.76     "  88.91  89.06 

Mineral  matter  or  ash, 4.79    "  0.79  1.29 

Total, 100.00  100.00  ioo.oo- 

Organic  matter  contains  : — 

Nitrogen, 9.78  per  c.  5.78  per  c.     4.16  per  c. 

Equivalent  to  ammonia, ......11.87    "  7.02     "  5.05     " 

Comparing  these  analyses  with  those  of  Petermann  and 
others,  we  see  that  the  roasted  leather,  1833,  is  decidedly 
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above  the  average.  Eleven  analyses  range  from  5  to  9  per 
cent,  of  nitrogen.  The  sole  leather,  1900,  is  also  above  the 
average — 4  to  5  per  cent,  nitrogen,  while  the  calf  skin,  1901, 
is  below  the  average  of  other  analyses  in  its  content  of  nitro- 
gen, 6  to  10  per  cent. 

We  have  suggested  already  the  causes  which  will  prevent 
leather  from  producing  any  prompt  results  upon  plant 
growth.  The  tanning  process  renders  it  highly  insoluble. 
How  utterly  worthless  it  is  compared  with  other  recognized 
ammoniates  the  following  experiments  of  Petermann*  may 
illustrate: 

Comparison  of  Ground  Leather  and  Dried  Blood. 

The  leather  used  contained  7.51  per  cent,  of  nitrogen  and 
was  finely  ground.  The  blood  contained  13.7  per  cent,  of 
nitrogen.  The  reverted  phosphate  contained  25  per  cent, 
of  phosphoric  acid  and  the  muriate  of  potash  50.3  per  cent, 
of  potash. 

First  set  of  Experiments,  on  Oats,  cultivated  in  pots,  two 
pots  being  planted  with  each  mixture  and  the  average  taken. 
Weights  in  French  grams  (1  gram=0  56  dr.  avoir.) 

UNMANURED. 

Total  Wt.  of  Plants.         Wt.  of  Grain. 
Average  of  two  unmanured, 22.34  6.20 

NITROGEN  ALONE. 

Leathermeal,  0.25  gram,  nitrogen 34-85- 6.95 

Blood,  0.25  gram  nitrogen, 51.91 I3-4I 

NITROGEN  AND   PHOSPHATE. 

Leathermeal,  0.25  gram  nitrogen  and    ) 

Phosphate  0.30  gram  phos.  acid,        )    39-93 . . . . .      7.5 

Blood,  0.25  gram  nitrogen  and               )  6 

Phosphate  0.30  gram  phos.  acid,         )    ~*°   "yy J" 

NITROGEN,  PHOSPHATE  AND  POTASH. 
Leathermeal,  phosphate  and  potash,  0.20  gram. ..  .30.55 7.56 

Blood,  phosphate  and  potash 37-40 *5-93 

» ■ 

*Agricult.  Central  Bl.  1881,  p.  590. 
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The  leather  meal  was  without  effect  in  producing  any 
grain,  although  it  slightly  increased  the  straw. 

Some  field  experiments  on  white  beans  gave  the  follow- 
ing relative  figures ; 

Unmanured 942 

Manured  with  ground  leather 981 

Manured  with  Chili  saltpetre  or  nitrate  of  soda, 1695 

Some  extensive  field  experiments  on  sugar  beets  gave 
him  the  following  relative  figures  for  the  yield  of  clean  beets  : 

Gain  over  Unmanured 
in  per  cents. 
Unmanured,  average 338 

Soluble  phosphate  alone 343  1. 

Soluble  phosphate  and  leather 378  11. 

Soluble  phosphate  and  nitrate  of  soda 433  28. 

Precipitated    phosphate    alone 343  1. 

Precipitated    phosphate   and  leather 359  6. 

Precipitated  phosphate   and  nitrate  of  soda.  . .  .438  29. 

These  last  experiments  are  given  as  the  most  favorable 
to  leather  which  we  have  seen.  According  to  them  the  ni- 
trogen in  leather  is  worth  for  immediate  results  a  little  over 
one-third  as  much  as  the  nitrogen  of  nitrate  of  soda.  No 
other  experiments  give  it  even  this  small  relative  value. 

To  detect  leather  in  a  fertilizer  is  a  simple  thing.  Scrap- 
leather  and  even  leather  meal  can  be  seen  with  the  eye  or, 
at  least,  with  the  help  of  a  hand  microscope.  Spread  the 
sample  out  on  a  sheet  of  white  paper,  let  it  get  air-dry, 
break  the  lumps  and  examine,  moving  the  microscope  over 
it.  It  may  be  necessary  to  use  the  chemical  test  in  detect- 
ing the  finely  ground,  roasted  leathers,  when  its  peculiar 
odor  is  disguised  by  other  things.  In  this  case  we  test  for 
tannic  acid,  as  the  characteristic  thing  which  determines 
the  insolubility  of  the  animal  matter  with  which  it  is  com- 
bined. 

We  have  made  some  experiments  to  see  what  amount  of 
leather  can  be  distinctly  detected  in  mixtures.  The  fine 
roasted  leather,  sample  1833,  was  used.    The  test  for  tannic 
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acid  was  made  in  the  following  way :  The  sample  of  ferti- 
lizer is  acidified  with  sulphuric  acid,  water  added,  boiled 
and  filtered.  To  the  filtrate  is  added  a  phosphoric  acid  solu- 
tion of  phosphate  of  iron.  A  slight  excess  of  ammonia  is 
added.  The  white  precipitate  may  be  prevented  with 
acetic  acid,  though  this  does  not  interfere  with  the  color 
reaction.  On  standing,  if  tannic  acid  is  present,  a  fine  pur- 
ple color  or  precipitate  appears.  Any  specimen  of  bark- 
tanned  leather  gives  the  reaction  very  clearly.  One  part  of 
the  roasted  leather  and  five  parts  of  superphosphate  gave 
the  reaction  very  handsomely.  One  part  of  leather  and  ten 
parts  of  superphosphate  gave  the  reaction  distinctly.  Mix- 
tures containing  much  soluble  organic  matter  failed  to  give 
the  reaction  clearly. 

3.  Hair,  Wool- Waste,  "Shoddy,"  &c. 

These  contain  virtually  the  same  substance  as  horn. 
Though  so  finely  divided,  it  still  resists  decomposition  for  a 
considerable  time  in  the  soil.  Hair  and  wool  have  produced 
good  results  in  some  cases,  applied  to  grass  lands,  and  in  a 
few  cases,  applied  to  winter  crops.  Their  action  is  very 
slow  even  in  these  cases  which  offered  the  most  favorable 
conditions  for  their  decomposition.  I  have  been  able  to  se- 
cure only  one  sample,  1831,  of  so-called  "  shoddy,"  sold  in 
New  York, 'as  an  ingredient  of  fertilizers.  It  was  not 
"shoddy"  proper,  but  fine  clippings  of  furs,  having  with 
them  a  good  deal  of  the  skin.  The  pieces  of  skin,  bearing 
fur,  vary  in  size  from  one-sixteenth  to  one  fourth  inch. 
The  chemical  examination  gave  : 

Moisture  at  212°  F 1 1. 59  per  cent. 

Organic  and  combustible  matter 84.55      "      '" 

Mineral  matter  or  ash. , 3.86      "     " 


ico. 00 
The  organic  matter  contains 

Nitrogen, ■ H-74     "     " 

Equal  to  ammonia , 14.25     "     " 
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The  specimen  is  unusually  rich  in  nitrogen  for  hair  or 
wool.  True  "  shoddy,"  the  waste  of  woolen  mills,  clippings 
&c,  have  a  great  deal  of  dirt  and  contain,  according  to 
Peterman,  all  the  way  from  2  to  9  per  cent,  of  nitrogen. 
The  average  of  twenty-eight  analyses  by  him  was  4.78  per 
cent,  of  nitrogen.  Samples  of  true  hair  give  a  little  more. 
Ten  samples  gave  Petermann  minimum  3.4,  maximum  13.3, 
average  11.26  per  cent,  of  nitrogen. 

To  dtted  "shoddy"  hair,  &c.}  it  is  only  necessary  that  one 
should  use  one's  eyes.  Break  the  lumps  and  the  hair  or 
wool  will  be  found  binding  the  parts  of  the  lumps  together. 
One  dare  not  decide  too  quickly  that  hair  is  the  only  source 
of  nitrogen.  It  is  to  be  remembered  that  many  good  am- 
moniates  contain  a  little  hair  unavoidably.  It  takes  a 
considerable  amount  of  hair  to  give  a  single  per  cent, 
of  nitrogen  even.  When  only  a  little  is  seen  it  is  to  be 
attributed  to  accident.  On  the  other  hand,  we  have  seen 
samples  of  tanking^  in  which  the  hair  was  evidently  an  im- 
portant item. 

It  occurs  to  us  that  a  good  way  to  utilize  hair  or  wool  wast 
would  be  as  an  absorbent  in  stables.  All  of  these  materials 
which  we  have  been  examining  would  be  best  decomposed 
in  composts  with  lime  manures. 

"  Shoddy  "  Fertilizers — Literal  and  Figurative. 

We  have  put  ourselves  to  much  trouble  to  secure  samples 
of  fertilizers  containing  any  of  the  inferior  materials  de- 
scribed here.  A  large  number  of  samples  supposed  to  con- 
tain them  were  collected  from  various  quarters  and  ex- 
amined. Only  one  fertilizer  has  been  found,  the  "Shod- 
dy" specimen  from  Norfolk  (below),  which  contains 
these  inferior  ammoniates  alone.  We  are  convinced  there- 
fore, that  in  the  main  the  trade  in  our  State,  at  least,  is  re- 
markably free  from  such  inferior  articles.  We  have  failed  to 
find  a  single  purely  "  shoddy "  article  among  the  nearly 
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six  hundred  samples  drawn  and  examined  in  the  last  two 
years.  For  the  first  time,  during  the  last  few  weeks,  we  have 
found  such  an  amount  of  any  inferior  arnmoniate  in  ferti- 
lizers sold  in  the  State  as  to  render  it  certain  that  it  was  put 
there  purposely.  It  is  against  the  beginning  of  a  question- 
able practice  that  we  wish  to  speak  a  warning.  This  is  the 
object  of  this  paper,  to  caution  manufacturers  about  using 
these  articles  in  preparing  their  products  and  to  put  farmers 
on  their  guard  in  buying  them.  We  have  just  examined 
three  samples  in  the  course  of  our  official  work  which  con- 
tain such  an  amount  of  horn  as  to  seriously  affect  the  value 
of  the  articles.  The  analysis  of  the  last  one  of  these  has 
not  been  finished  and  as  we  go  to  press  we  are  not  informed, 
(under  the  rule  which  prevents  the  chemist  from  knowing  the 
names  until  the  analyses  are  finished,  what  their  names  are.) 
The  names  of  the  articles  and  the  places  where  they  were 
found  will  be  published  in  due  time.  These  articles  all 
contain  a  considerable  amount  of  some  better  arnmoniate 
at  the  same  time.  The  horn  has  been  added  to  make  up 
the  amount  of  nitrogen  or  ammonia  to  a  respectable  figure, 
or  as  the  expression  is,  "  to  make  them  analyze  well." 
Against  this  we  desire  to  utter  a  decided  protest.  Farmers 
are  in  part  to  blame  for  this,  in  insisting  upon  a  full  2  to  3 
per  cent  of  nitrogen  at  too  low  a  price.  They  thus  raise 
the  temptation,  at  least,  to  the  wrong  practice.  Let  us  be 
agreed,  on  the  other  hand,  if  we  cannot  pay  for  a  higher 
per  cent.,  to  accept  a  small  per  cent  of  nitrogen,  all  in  good, 
available  form. 

The  sample  of  pure  "shoddy,"  No.  1851,  was  obtained 
through  the  kindness  of  a  friend  in  Norfolk,  Va.,  from  a 
cargo  of  English  superphosphate  received  at  that  point.  It 
is  a  greyish  powder,  of  about  the  appearance  of  superphos- 
phate from  South  Carolina  river  rock  and  is  full  of  cut,  dyed 
wool  of  various  colors.  The  wool  can  be  easily  picked  out 
of  it  and  in  large  quantities.  It  contains  no  other  nitrogen- 
ous matter. 
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The  sample  gave  the  following  results  on  anatysis : 

Water  at  212  F. . .  .     9.42  per  cent, 

Organic  matter. . . .   30.28       " 

Mineral  matter. ..  .   60.30       "  including    sand    15.59   Per   cent. 


100.00 
Soluble  phosphoric  acid  6.45  per  ct. 

Reverted         "           "     1.31       "      Total  Bone  Phosphate  disTd  16.93  per  et. 
Insoluble         "           "     2.55       "  '«         "  "       undisTd     5.57      " 

Total  nitrogen  1.90  Equivalent  to  Ammonia  2.31       " 

Potash trace. 


The  next  sample,  No.  1888,  is  similar  to  this.  It  contains, 
besides  some  soft  animal  ammoniate,  enough  coarse  horn  to 
give  about  J  per  cent,  of  nitrogen. 


Moisture  at  212  F. 


12.70  per  ct. 


Soluble  phosphoric  acid  7.39 


Reverted 


2.17 


Available         "  "  9.56 

Insoluble         "  "  2.45 

Nitrogen  in  available  form  1.83 

"       "  horn  0.27 


or  Bone  phosphate  dis'lv'd  20.87  Per  c*- 

"  undis'lv'd  5.35  " 
Equivalent  to  Ammonia  2,22  " 
Equivalent  to  Ammonia       0.33     " 


Potash 


2.78 


The  last  sample  we  have  to  notice  now  contains  much 
more  horn  or  hoof  than  either  of  the  above.  The  sample 
is  fairly  yellow  with  it.  The  only  other  source  of  nitrogen 
is  a  little  nitrate  of  soda. 

Sample  No.  1908,  contains, 

Nitrogen  as  nitric  acid  1.29  per  ct.  Equivalent  to  Ammonia       1.57  per  ct. 

in  horn  1.85     "  "  "         "  2.25     " 


The  other  determinations  are  not  yet   complete. 
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FINELY  GROUND    PHOSPHATES  OR   "  FLOATS,' 
THE  PRODUCT  OF  THE  DUC  MILL. 


The  invention  of  the  Due  mill,  and  of  other  mills  in- 
tended to  giind  phosphates  finer  than  has  been  done  here- 
tofore by  the  burr-stone  mills,  has  raised  again  the  ques- 
tion of  using  finely  ground  raw  phosphate  in  place  of  super- 
phosphates. The  common  view  of  agricultural  chemists  is 
that  the  acid  is  simply  a  means  of  dividing  the  phosphate. 
A  solution  of  phosphate  is  produced,  which  is  diffused 
through  the  soil  more  or  less,  and  then  precipitated  as  an  ex- 
ceedingly fine  powder.  Such  powders  are  almost  unspeak- 
ably finer,  we  know,  than  the  finest  which  we  make  by  any 
mechanical  means.  The  plant  rootlets  appear  to  dissolve 
such  powders  whenever  their  ingredients  are  needed  by 
them,  while  they  generally  cannot  dissolve  the  powders  me- 
chanically produced. 

This  solution  of  the  phosphate  costs  us  a  great  deal, 
however.  We  must  add  about  40  pounds  of  55  per  cent, 
acid  to  every  one  hundred  pounds  of  the  phosphate,  nearly 
doubling  its  weight,  and  then  pay  the  freight  on  this, 
in  order  to  get  the  phosphate  in  this  finely  divided  state. 
If  we  could  substitute  power  for  acid,  or  mechanical  grind- 
ing for  chemical  solution,  in  any  way,  and  keep  our  phos- 
phate in  its  original  concentrated  form,  it  would  be  a  great 
saving.  A  ton  of  ground  South  Carolina  raw  phosphate, 
for  example,  contains  500  pounds  of  phosphoric  acid.  It 
costs  at  Charleston  say  $12.00  a  ton.  A  ton  of  superphos- 
phate contains  at  best  340  pounds  of  phosphoric  acid  (made 
from  about  1,200  pounds  phosphate  and  800  pounds  of  dilute 
acid.)  It  costs  $18.00  at  Charleston,  in  the  same  propor- 
tion. We  gladly  pay  this  difference  in  consideration  of  the 
solubility  of  the  phosphoric  acid,  which  is  the  condition  of  its 
becoming  diffused  through  the  soil  in  the  finely  divided 
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state.  But  is  it  possible  to  accomplish  this  in  any  other 
way? 

Every  improvement  in  grinding  phosphates  interests 
us  thus  greatly.  So  far  the  experiments  with  phos- 
phate ground  by  burr-stones  have  not  been  generally  suc- 
cessful. Their  failure  is  attributed  in  part,  at  least,  to  the 
coarseness  of  the  grinding.  As  soon  as  we  can  produce  by 
mechanical  meansa  powder  containing  considerable  amount 
of  phosphoric  acid  promptly  available  in  the  soil  for  the  pur- 
poses of  plants,  as  determined  by  practical  experiments, 
the  superphosphate  will  have  a  dangerous  rival.  The  friends 
of  the  Due  mill  believe  that  its  invention  was  a  step  in  this 
direction. 

The  main  question  here,  the  actual  availability  of  the 
phosphoric  acid  in  the  Due  mill  product, must  be  decided  by 
field  experiments.  Doubtless,  a  large  number  of  experi- 
ments of  this  kind  will  be  made  this  year.  We  shall  en- 
deavor to  have  some  experiments  made  also. 

Meanwhile,  in  the  absence  of  accurate  information  on  this 
subject,  we  have  undertaken  to  ascertain  : 

1st.  The  actual  fineness  of  the  product  of  this  mill,  by 
measuring  the  particles  with  a  micrometer. 

2d.  The  amount  of  phosphate  in  the  product  soluble  in 
in  ammonium  citrate  solution. 

This  ammonium  citrate  solution  is  generally  used  in  lab- 
oratories, with  what  propriety  we  are  still  somewhat  in 
doubt,  to  represent  the  soil-water,  plant-root  juices  or  other 
solvents  in  the  soil  and  thus  determine  the  availability  of 
the  phosphate,  insoluble  in  water.  It  was  interesting  to  see 
whether  there  was  any  relation  between  the  fineness  of  the 
product  and  the  amount  of  phosphate  which  would  dissolve 
in  ammonium  citrate  solution  under  the  fixed  conditions. 

The  attempt  to  get  definite  information  as  to  the  power, 
velocity  and  blast  required  to  get  a  product  of  a  given  fine- 
ness, in  order  to  get  some  estimate  of  the  cost  of  the  grind- 
ing in  the  Due  Mill,  has  failed  us  so  far,  although  several 
of  the  mills  were  visited  for  this  purpose.     The  conditions 
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of  the  most  successful  running  of  the  machine  have  not 
been  determined  yet.  We  were  satisfied,  however,  by  some 
rough  observations  that  the  power  consumed  was  much 
greater  than  has  been  claimed  by  its  friends. 

Samples  of  the  product  of  several  other  methods  of  grind- 
ing are  added  to  our  list  for  the  purpose  of  comparison. 

1861  is  a  sample  of  finely  ground  phosphate  found  in  the 
Ealeigh  market,  represented  to  be  the  ordinary  product  of 
the  Due  Mill,  called  "Floats."  It  is  a  reddish  yellow 
powder,  evidently  ground  South  Carolina  land  rock. 

1862-'3  and  '4  are  samples  drawn  by  the  Director  in  per- 
son directly  from  the  mills.  They  are  from  the  same  lot  of 
South  Carolina  river  rock,  from  the  same  bed,  dried  exactly 
the  same  way  and  crushed  in  the  same  crusher.  1862  is 
the  ordinary  grinding  of  the  burr  stones. 

1863  is  the  ordinary  product  of  the  Due  Mill,  drawn  out 
of  the  mill  by  the  blast  and  caught  in  the  first  chamber. 

1864  is  the  material  caught  in  the  balloons  into  which 
the  air  passes  from  this  first  chamber.  This  represents 
about  10  per  cent,  of  the  product  only.  This  is  the  "Floats  " 
proper. 

1865  is  a  sample  of  finely  ground  phosphate  from  South 
Carolina  land  rock,  made  by  a  "  special  process  "  which  was 
not  made  known  to  us.     Also  called  "  Floats." 

1866-7  and  '8,  were  drawn  in  person  at  a  Due  Mill  where 
the  product  is  received  in  three  successive  chambers.  1866 
is  the  product  received  in  the  first  chamber.  These  are 
made  from  South  Carolina  land  rock  also. 

1866  is  the  material  caught  in  the  second  chamber.  The 
first  chamber  was  of  sheet  metal,  the  second  and  third  of 
cloth. 

1868  is  the  product  received  in  the  third  and  last  cham- 
ber. The  second  and  third  chamber  together  receive  about 
15  per  cent.. of  the  product. 

1869  is  a  sample  of  Due  Mill  product  from  Richmond, 
Va.     Also  South  Carolina  land  rock,  apparently. 

4 
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1385  and  1387  represent  two  of  the  best  products  of  the 
old  method  of  grinding  with  burr  stones,  that  we  have  seen. 
They  were  received  from  Mr.  C.  M.  Stillwell,  representing 
the  Committee  of  Agricultural  Chemists  appointed  at  the 
Cincinnati  Convention.  1385  is  raw,  ground  Navassa  rock, 
while  1387  is  raw,  ground  South  Carolina  river  rock. 

DETERMINATION    OP   THE    FINENESS. 

Prof.  George  0.  Mitchell,  of  Raleigh,  had  the  kindness  to 
make  the  micrometer  measurements  in  the  powders  for  me. 
The  miroscopical  and  chemical  work  were  thus  done  en- 
tirely independently  and  without  any  comparison  until  the 
results  were  all  ready. 

Prof.  Mitchell's  report  is  as  follows  : 


Number 

of 
Sample. 

1861........ 

1862 i 

1863 

1864  ...... 

1865 

1866 i 

I 

1867... 

1868 

1869 

1387 

1385 


Per  cent,  of  dif- 
ferent degrees  of 
fineness. 

40  per  cent 

50     "       "    

10     "       "    

70  per  cent 

20     "       "    

10     "       "    ..... 

30  per  cent 

40     "       "    

30     "       "    

05  per  cent 

80     "        '«     ..... 
15  '  "        "     

20  per  cent 

70     "       "    

10     "       "    

30  per  cent. , 

50     "       "    

20     "        "     

20  per  cent 

60     "       "    

20     "        "    

15  per  cent 

70     "       "    

15     "        "     

30  per  cent 

40     "       "    

30     "        "    ...... 

50  per  cent 

30     "       "    

20     "        •«    

60  per  cent 

30     "       "    

10     "       "    


Linear    Measurements    in 
Micro-millimeters. 


Range  between  75  —37.5  m.  m.  m, 
37.5—7.5      " 
"        from  7.5  down 

Range  between  300—37.5  m.m.m, 

37.5—  7.5     " 
"       from  7.5  down 

Range  between  45  —22.5  m.m.m. 
22.5—3.75     " 
"       from         3.75  down 

Range  between  15—3.75  m.m.m. 
3.75—1.5     " 
"       from  1.5  down 

Range  between    75 — 22.5  m.m.m. 
"     »     22.5—3.75     " 
"       from         3.75  down 

Range  between  52.5— 22-5  m.m.m. 
22.5—7.5     " 
"       from  7.5  down 

Range  between  75—22.5  m.m.m. 
"  "  22.5—7.5     " 

"       from  7.5  down 

Range  between  22.5—7.5  m.m.m. 
7.5—3.75     " 
"     .  from         3,75  down 

Range  between  75—22.5  m.m.m. 
22.5—3.75     " 
"       from         3.75  down 

Range  between  150—37.5  m.m.m. 
37.5—7.5     " 
"       from  7.5  down 

Range  between  187.5— 37.5m.m.m. 
37.5-7.5     " 
'«       from  7.5  down 


In  inches. 


.003  in.— .0015  in, 
.0015— .0003 
.0003  down. 

.012  in.— -0015  in. 
.0015  -.0003. 
.0003  down. 

.0018  in. —.0009  in. 
.0009— .00015. 
.00015.  down. 

.  00061  n.— .000151  -n. 
.00015— .00006. 
.00006  down. 

.003  in— .0009  in, 
.0009—  .00015. 
.00015  down. 

.0021  in.— .0009  In. 
.0009— .0003. 
.0003  down. 

.003  in— .0009  ki. 
.0009— .0003. 
.0003  down. 

.0009  in.— .00031a. 

.0003— .00015. 
.00015  down. 

.003  in.— .0009  in. 
.0009— .00015. 
.00015  down. 

.006  in.— .0015in. 
.0015— .0003. 
.0003  down. 

.0075  in.— .0015in, 
.0015— .0003. 
.0003  down. 
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Single,  stray,  coarse  particles,,  not  representing  any  ap- 
preciable part  of  the  samples  were  left  out  of  the  measure- 
ments. The  finest  grinding  attained  in  any  of  the  samples 
may  be  set  at  .75  m.  m.  m. — -about  0.00003  in.  This  does  not 
amount  to  more  than  from  one-half  to  two  per  cent,  of  any 
one  of  them,  except  in  Nos.  1863,  1864  and  1869,  where  it 
will  constitute  from  three  to  a  possible  five  per  cent,  (in  the 
case  of  1864.) 

CHEMICAL   DETERMINATIONS. 

The  phosphoric  acid  determinations  were  all  made  by 
fusing  with  fusing  mixture,  dissolving  in  nitric  acid,  separ- 
ating the  silica,  precipitating  with  molybdate  solution  and 
weighing  as  pyrophosphate  of  magnesia.  A  special  lot  of 
citrate  solution  wTas  made  up  from  pure  ammonium  citrate, 
accurately  neutralized  and  brought  to  the  specific  gravity, 
1.09.  100  c.  c.  of  this  solution  were  taken  to  two  grams  of 
substance.  The  digestion  was  carried  on  in  a  large  shallow 
water  bath,  with  a  brass  guaze  underneath,  to  distribute 
the  heat  of  the  lamp,  and  a  false  bottom  full  of  holes  inside, 
upon  which  the  flasks  were  set.  The  cold  flasks  were  put 
into  the  bath  warmed  to  40°  c,  and  left  there  forty  minutes, 
shaking  frequently.  We  secured  thus  a  uniform  tempera- 
ture of  40°  c.  in  the  contents  of  the  flasks  for  about  30  min- 
utes, as  is  the  usual  time.  The  contents  of  the  flasks  were  fil- 
tered promptly  while  warm  with  the  aid  of  a  filter-pump, 
washed  twice  with  half  strength  citrate  solution  and  once 
with  cold  water.  Phosphoric  acid  was  then  determined 
in  the  residue  on  the  filter.  The  results  are  presented  in 
the  next  table.  Total  phosphoric  acid  and  bone  phosphate, 
phosphoric  acid  insoluble  in  citrate  solution,  and  the  bone 
phosphate  corresponding  to  this,  are  calculated  first  upon 
original  sample.  The  last  two  columns  give  the  per  cents, 
of  total  phosphoric  acid  present  insoluble  in  citrate  solu- 
tion and  soluble  in  citrate  solution. 


52       Annual  Report  N.  C.  Experiment  Station. 


NAMES  AND 

DESCRIPTION. 


Due  Mill  product,  Raleigh.... 
Ordinary  grinding  of  stones... 
Due  Mill  ordinary  grinding... 

"  Floats"  from  balloons 

"  Special  process" 

Due  Mill,  1st  chamber 

Due  Mill,  2nd  chamber 

Due  Mill,  3rd  chamber. 

Due  Mill,  Richmond 

Raw  Navassa,gro'nd  by  stones 
Raw  S.  C.  ground  by  stones  ... 


ft 


M 

c3 

o 

m 

a 

«M 

«M 

o 

o 

Li 

+a 

0> 

a 

XJ 

0> 

a 

Ut 

¥A 

Ph 

1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1385 
1387 


0.76 
2.38 
0.78 
2.58 
2.01 
1.68 
1.27 
1.69 
1.32" 
3.41 
1.27 


n  ° 

■P  w 

a  o 

v 

Ph 


27.88 
24.28 
25.98 
26.63 
27.54 
25.52 
27.29 
27.40 
25.82 
26.83 
25.61 


o 

"o3 
e8  ft 

+3    00 

O  O 
*=& 

oM 
1+3  s 

oW 

Li 

o> 
Ph 


60.86 
53.00 
56.71 
58.13 
60.12 
55.71 
59.57 
59.81 
56.36 
58.57 
55.91 


ft3 

!?t;  Q 

Q.    C'l-I 

1—1  00  -1-2 

<«  fl  3 

°,rt  O 

^  «  fe 

Ph'S'S 


22.90 
19.59 
20.63 
19.95 
23.56 
20.53 
22.43 
21.63 
21.75 
22.12 
21.34 


Id 
0>,S  O 

m.S  — 

Vh         ° 

o  ®  M 

^tf2 

fH  O  O 

PhPh.2 


Ph  v< 


49.99 
4276 
45.03 
43.55 
51.43 
44.82 
48.96 
47.22 
47.48 
48.29 
46.58 


■So 


4.98 
4.67 
5.35 
6.68 
3.99 
4.99 
4.86 
5.77 
4.07 
4.71 
4.27 


ftgi 

C    02    S-, 

P  fe  o 

O         S 

Ph  o8,Q 


82.14 
80.68 
79.41 
74.91 

85.55 
80.45 
82.19 
78.94 
84.24 
82.45 
83.25 


02  a> 

C3  a:  -1-3 

-co 

03  &  H 

^^•^ 

Ph  53  .S 


17.86 
19.32 
20.59 
25.09 
14.45 
19.55 
17.81 
21.06 
15.76 
17.55 
16.75 


The  Due  machine  is  to  a  very  slight  degree  a  concentra- 
ting machine.  The  finest  part,  or  that  which  floats  farthest, 
is  a  little  richer  in  phosphate  than  the  coarser  part,  which 
stays  behind.  We  see  this  on  comparing  1862,  '5  and  '4, 
which  are  ground  from  identically  the  same  rock.  '3  is 
drier  than  '2,  but  is  also  somewhat  richer  in  phosphate. 
?4  contains  about  the  same  moisture  as  '3  (has  possibly  slight 
hygroscopic  properties),  but  contains  2.35  per  cent,  more 
phosphoric  acid.  Compare  also  1866,  J7  and  '8,  different 
parts  of  the  product  of  the  same  mill  from  the  same  rock. 

COMPARISON    OP    RESULTS. 


If  we  compare  the  samples,  now  as  to  fineness  and  solu- 
bility of  the  phosphate  in  citrate  solution  we  get  the  fol- 
lowing table : 
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NAME. 


Due  Mill  Product,  Raleigh 

Ordinary  Grinding  of  Stones.  . . 
Due  Mill,  Ordinary  Grinding  . . 

*'  Floats  "  from   Balloons 

* '  Special  Process  ** 

Due  Mill,  ist  Chamber. 

Due  Mill,  2d  Chamber 

Due  Mill,  3d  Chamber 

Due  Mill,  Richmond 

Raw  Navassa  Ground  by  Stones 
Raw  S.  C.  Ground  by  Stones 


-a 
B 


1861 
1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1385 
1387 


c  ■-< 

UU    CO 

O 
.   O 

4->     O 

8  6 

u  a 
<v  £j 
Ph 


IO 
IO 
40 


35 
20 
20 

85 
45 
10 
20 


*.S 


<J3 


Ph 


30 

95 
10 


15 
30 


p  rt  f^ 

2  <u 

H    w    O 
<U    o    w 

0  rC  .53 

Ph 


17.86 
I9.32 
20.59 
25.O9 

14-45 
19-55 
17.81 
21.06 
15-76 
I7-56 
16.75 


The  fine  grinding  does  not  affect  the  solubility  of  the 
phosphate  in  citrate  solution  in  any  very  marked  degree,  at 
least  under  the  conditions  here  supplied.  A  very  much 
finer  product  is  indeed  secured,  but  the  increased  amount 
of  phosphate  dissolved  by  citrate  is  insignificant.  Compare 
1862  and  1863,  for  example,  made  from  the  same  rock. 
1864  is  exceedingly  fine,  almost  an  impalpable  powder,  and 
it  yields  accordingly  .nearly  5  per  cent,  more  of  phosphoric 
acid  to  the  citrate  solution,  than  1862,  the  ordinary  burr, 
stone  grinding.  But  this  balloon  "  Floats"  is  produced  in 
too  small  a  quantity  to  be  worth  considering  practically. 

The  increased  richness  of  this  balloon  "  Floats  "  may  be 
explained  in  this  way.  The  phosphate  of  lime  in  this  rock 
is  not  of  uniform  density  or  hardness.  A  part  of  it  is  hard 
and  somewhat  like  apatite,  a  part  is  soft  like  marl.     This 


54      Annual  Report  N.  C.  Experiment  Station. 

softer  part  is  more  soluble  to  citrate,  we  know,  and  it  passes 
in  greater  amount,  having  a  lower  density,  into  the 
"  Floats  ",  like  that  in  these  balloons. 

It  must  not  be  understood  that  this  decides  the  question 
of  the  solubility  of  these  finely  ground  phosphates  in  the 
soil.  That  is  an  entirely  different  question  and  depends 
upon  the  character  of  the  soil.  This  important  point 
must  be  decided  by  field  experiment. 

The  question  of  the  solubility  of  this  finely  ground  phos- 
phate in  compost  heaps  is  an  interesting  one  and  deserves 
attention  also.  To  those  who  are  interested  I  would  like  to 
suggest  the  following  formulas  for  composting  and  compar- 
ing the  effects  of  acid  phosphate  and  "Floats."  We  should 
compare  the  composts  both  as  to  cost  and  as  to  composition. 

1st.  The  following  formulas  will  make  two  composts  of 
about  equal  cost.  The  well  known  and  successful  compost 
of  acid  phosphate  and  kainite  may  be  taken  as  the  basis  of 
comparison. 

600  lbs.  acid  phosphate  @  $24  per  ton __ $7  20 

200  lbs.  Kainite  @,  $14  per  ton I  40 

600  lbs.,  about  20  bushels  cotton  seed 

600  lbs.  rich  earth  or  mold,  or  rotted  stable   manure _ ___ 


2,000  lbs.,  1  ton  costs _ $8  60 

"Floats"  will  cost  you  in  this  proportion,  say  $18.00  per 
ton,  and  $7.20  will  buy  800  lbs.,  then.  Put  this  in  the  above 
formula  instead  of  the  acid  phosphate  and  use  200  lbs.  less 
of  the  mold  or  earth.  This  makes  your  second  compost 
heap.  Put  down,  best  under  shelter  or  so  that  the  heap  will 
not  be  leached,  a  layer  of  manure  or  earth,  a  layer  of  cotton 
seed  well  soaked  in  a  solution  of  kainite,  a  sprinkling  of  acid 
phosphate,  manure  or  earth  again,  &c.  The  heap  should 
be  thoroughly  moist,  but  not  run.  Cover  over  with  earth. 
Watch  it  that  it  does  not  heat  too  much  and  pour  more 
water  in  the  top  of  it  if  it  does.     Let  the  heap  lie  six  or 
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eight  weeks.  Then  cut  down  across  the  layers  and  chop 
together.  You  can  use,  according  to  desire,  500  lbs.  to  2,000 
lbs.  per  acre.  Treat  both  heaps  in  exactly  the  same  man- 
ner in  every  way  and  use  the  same  amounts  per  acre. 

2nd.  We  can  make  a  comparison  of  the  activity  of  the 
phosphoric  acid  in  the  two  forms,  acid  phosphate  and 
"Floats,"  by  adding  to  this  one  more  compost  containing 
an  amount  of  phosphoric  acid  in  "  Floats  "  exactly  equal  to 
the  amount  supplied  in  acid  phosphate  in  the  formula  above. 

We  may  assume  that  the  acid  phosphate  contained  16  per 
cent,  of  total  phosphoric  acid,  the  "  Floats  "  25  per  cent. 
Four  hundred  lbs.  of  "Floats"  will  give  you  then  very 
nearly  the  same  amount  of  total  phosphoric  acid  which  you 
got  in  600  lbs.  of  acid  phosphate.  The  mixture  should  be 
made  as  follows : 

400  lbs.  "  Floats  "  @,  $18.00  per  ton $3  60 

200  lbs.  kainite  @  $14.00  per  ton 1  40 

600  lbs.,  about  20  bushels  cotton  seed 

800  lbs.  rich  earth  or  mold,  same  as  in  others. 

2,000  lbs.,  1   ton,  costs . $5  00 

Treat  in  all  respects  exactly  as  the  other  compost  heaps 
and  use  the  same  amount  per  acre.  The  composts  may  be 
used  upon  cotton  or  corn.  Please  report  your  results  to  the 
Director  of  the  Station. 
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KAINITE. 


EXPERIENCE  AT  HOME  AND  ABROAD. 

It  is  only  three  years  since  Kainite  was  introduced  upon 
an  extensive  scale  in  the  Southern  States.  We  have  used 
muriate  of  potash  and  the  other  concentrated  salts  for  a 
much  longer  time,  but  kainite  has  in  the  shorter  time  far 
outrun  the  other  salts  and  has  attained  an  established  place 
in  our  agriculture.  Its  relations  to  the  cotton  crop  are 
already  quite  well  understood.  Upon  this  crop  it  was  es- 
teemed to  produce  favorable  results  from  the  very  first.  In 
many  instances  its  success  was  almost  wonderful.  It  is 
voted  now  a  specific  against  rust  in  cotton  and  is  undoubt- 
edly of  great  value  in  connection  with  phosphates  and  peas 
as  an  improver  of  the  soil. 

The  crude  Kainite,  which  we  get,  is  a  natural  product. 
It  is  mined  along  with  a  variety  of  other  useful  and  interest- 
ing salts  at  the  salt  mines  near  Stassfurt,  in  North  Germany. 
The  salt  is  crushed  and  is  ready  for  the  market.  It  is  trans- 
ported from  Stassfurt  to  Hamburg  by  water  or  rail,  and  is 
shipped  thence  to  our  shores  as  bulk-cargo.  Kainite  is 
quoted  now  at  Stassfurt  at  $5.00  per  long  ton  (2,240  lbs.) 
As  it  appears  now  to  be  a  permanent  article  upon  our  list 
of  fertilizing  agents,  it  will  be  well  for  us  to  get  all  the  in- 
formation we  can  about  it  from  its  native  land.  Such  an 
account  will  be  the  best  introduction  to  the  study  of  its  use 
upon  our  own  soils. 

An  analysis  of  a  rather  superior  sample  of  crude  Kainite 
gave  these  figures: 

Sulphate  of  potash, „ „„ 25.38  per  cent. 

"  l '    magnesia,  _. 16.76 

Chloride  of  "  13-59 

Common  salt, _  _ _ 30. 11 

Moisture, _  _ „ _  _ ._ 13-4° 

Insoluble  matter, , , 0.73 


99.97  per  cent, 
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One  to  two  per  cent  of  sulphate  of  lime  is  frequently 
found. 

We*  may  take  this  as  representing  quite  closely  the  com- 
position of  ail  of  the  Kainite  received  in  this  country.  It 
is  an  article  of  remarkably  uniform  composition.  The  only 
variations  are  between  the  sulphate  of  potash  and  the  com- 
mon salt,  the  majority  of  the  samples  we  have  analyzed 
having  a  little  less  of  the  former  and  correspondingly  more 
of  the  latter  than  this  analysis  shows. 

We  quote  from  our  records  the  following  recent  analyses 
as  representing  the  grade  of  the  Kainite  sold  in  North  Car- 
olina. 


ANALYSES   OF    KAINITE. 


Sample  No.  contains  : 

1627 

14.39 

26.62 

1636 

1639 

1640 

1648 

11.30 

20.88 

1660 

Potash 

Or  Sulphate  of  Potash 

12.04 

22.27 

11.92 

22.05 

22.29 
22,74 

12.28 
22.72 

It  has  become  customary  thus  to  grade  the.  Kainite  by 
the  amount  of  potash  it  contains  alone.  But  this  is,  by  no 
means,  its  only,  although  the  most  important,  active  con- 
stituent. We  are  all  agreed  about  the  importance  of  potash 
for  vegetation  and  the  necessity  of  supplying  it  to  soils  defi- 
cient in  it,  or  from  which  it  has  been  removed  in  tobacco 
or  grain  crops  taken  away,  but  we  do  not  generally  pay 
enough  attention  to  the  important  part  which  magnesia 
plays,  especially  in  the  seed.  The  large  amount  of  magnesia 
found  in  the  seed,  as  compared  with  the  other  parts  of  plants, 
certainly  indicates  that  it  has  an  important  position  to  fill, 
In  the  seeds  of  many  plants  magnesia  appears  in  amounts 
quite  comparable  to  the  potash.  We  find  in  the  ash  of 
wheat,  for  example,  along  with  30  per  cent  of  potash,  12  per 
cent  of  magnesia,  in  the  ash  of  cotton  seed,  32  per  cent 


\ 
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potash  and  16  per  cent  magnesia,  and  in  the  ash  of  corn 
(maize)  27  per  cent  potash  and  14  per  cent  magnesia. 

While  we  have  the  complete  analysis  before  us/let  us 
notice  an  important  use  to  which  Kainite  may  be  put  out- 
side of  the  soil.  Every  farmer  is  familiar  with  the  appli- 
cation of  ground  plaster  to  fix  the  ammonia  in  fermenting 
manure.  The  carbonates  of  ammonia  are  volatile.  We 
recognize  them  by  their  pungent  odor  in  the  stalls  where 
manure  accumulates.  The  sulphate  of  lime  changes  the 
carbonate  into  the  sulphate  of  ammonia  which  is  non-vola- 
tile, under  these  circumstances.  The  chlorides  answer  the 
same  purpose.  Pure  plaster  (sulphate  of  lime)  contains 
46.51  per  cent  sulphuric  acid;  Kainite  contains  in  form  of 
sulphates  of  potash  and  magnesia,  and  chloride  of  sodium 
(common  salt)  34.6  per  cent  of  sulphuric  acid  and  13  per 
cent  of  chlorine,  or  adding  these,  47.6  per  cent  of  acids  ca- 
pable of  combining  ammonia,  so  as  to  fix  it.  Looked  at  it 
in  this  way,  the  Kainite  would  appear  to  be  quite  equal  to 
the  plaster. 

But  another  thing  must  be  considered  also.  Plaster  re- 
quires to  dissolve  it  about  460  times  its  weight  of  water, 
while  Kainite  will  dissolve  in  about  1.75  times  its  weight  of 
water.  WTe  must  add  to  this,  too.  the  fact,  which  the  chemist 
will  appreciate,  that  sulphate  of  magnesia  forms  double 
salts  with  ammonia  more  easily  than  sulphate  of  lime. 
Since  it  is  necessary  for  these  salts  to  dissolve  in  order  for 
them  to  take  effect  upon  the  ammonia,  we  see  the  great  ad- 
vantage which  the  Kainite  has  over  the  plaster. 

Rich  manure  contains  usually  seventy  per  cent,  of  water. 
The  water  in  657  pounds  of  such  manure  will  be  necessary, 
therefore,  to  dissolve  one  pound  of  plaster,  supposing  all  the 
water  can  be  brought  to  bear  upon  the  plaster.  Only  a  very 
small  part  of  the  plaster  which  we  sprinkle  upon  our  com- 
post heaps  or  in  our  stalls  is  thus  actually  active;  while, 
when  we  use  Kainite  a  much  smaller  amount  will  suffice, 
and  we  may  be  sure  of  its  all  working  for  the  immediate 
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purpose  for  which   it  is  put  there,  besides  enriching  the 
manure  at  a  much  needed  point. 

Experiments  have  not  only  fully  confirmed  our  expecta- 
tion in  this  matter,  but  teach  also  that  Kainite  has  an  ab- 
sorbing or  gathering  power  in  addition  to  its  fixing  power. 
Experiments  at  Regenwalde  by  Drs.  Birner  and  Brimmer, 
upon  mixed  horse  and  cow  dung,  kept  throughout  the  year, 
gave  the  following  results: 

1.  The  addition  of  1  per  cent  of  carbonate  of  lime  or  of 
J  per  cent  of  caustic  lime  caused  a  loss  of  9.78  per  cent  of 
the  nitrogen. 

2.  The  addition  of  1  per  cent  of  plaster  or  gypsum  re- 
sulted in  loss  of  only  0.34  per  cent  of  nitrogen. 

3.  The  addition  of  1  per  cent  of  sulphate  of  magnesia  to 
the  manure  resulted  in  the  enriching  of  the  manure  heap 
by  5.06  per  cent  of  nitrogen  (calculated  upon  the  original 
nitrogen),  while  the  addition  of  1  per  cent  of  Kainite  caused 
7.97  per  cent  to  be  added  to  the  nitrogen,  which  must  have  come 
from  the  air.  Some  results  are  at  hand  in  evidence  of  its 
acting  in  a  similar  manner  upon  the  soil. 

It  is  advised,  therefore,  to  sprinkle  Kainite  in  the  stalls, 
upon  the  manure  heaps  and  about  the  stables.  You  must 
then  see  that  you  have  an  abundance  of  absorbents  to  take 
up  all  liquids,  in  order  that  you  may  not  lose  all  you  gain 
in  the  drainage.  According  to  the  experience  of  practical 
men  and  calculations  upon  amount  of  dung  produced,  one 
pound  of  Kainite  per  day  is  sufficient  for  each  full  grown 
animal.     This  amount  costs  about  thiee-fourths  of  a  cent. 

Referring  to  the  complete  analysis  again,  we  see  that 
Kainite  contains  43.5  per  cent  of  chlorides,  30  per  cent,  of 
common  salt  and  13.5  per  cent  of  chloride  of  magnesia. 
When  the  Stassfurt  mines  were  first  opened  these  salts  were 
supposed  to  be  very  objectionable.  The  Stassfurt  products 
were  treated  so  as  to  separate  the  greatest  part  of  these 
chlorides,  and  after  factories  were  put  up  for  this  purpose,  their 
owners  did  all  in  their  power  to  prevent  farmers  from  using 
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the  natural  product.  One  manufacturer  warns  all  agricul- 
turists against  the  use  of  "the  crude  potash  salts,  which  are 
offered  at  a  cheap  price  hy  conscienceless  persons,  but  which, 
as  impure  earthy  materials,  contain  substances  poisonous 
to  plants."  There  was  a  certain  amount  of  truth  in  this. 
Wagner  says  :  *  "  We  know  that  chloride  of  sodium  when 
it  comes  into  the  soil  in  large  quantities,  and  still  more 
chloride  of  magnesium,  acts  injuriously  upon  plants.  On 
the  other  hand,  we  know,  too,  that  these  salts  are  removed 
from  the  soil  in  the  course  of  time  by  the  washing  of  the 
rains,  if  the  soil  is  only  moderately  porous,  and  in  part  also, 
by  their  transformation  into  other  less  injurious  forms.  It 
follows  from  this,  in  the  first  place,  that  we  should  not  use 
large  amounts  of  these  crude  potash  salts  upon  soils  with 
an  impervious  subsoil.  In  the  second  place,  we  must  ad- 
here to  the  important  rule  that  the  crude  salts  are  to  be  ap- 
plied only  in  autumn,  winter  or  early  spring,  when  there  is 
an  abundance  of  snow,  and  rain  water  to  carry  the  soluble 
chlorides  down  into  the  depths,  as  has  been  proved  by  ex- 
periments. These  experiments  teach  also  that  the  washing 
out  of  the  chlorides  takes  place  without  any  loss  of  potash 
whatever,  so  that  we  have  nothing  to  fear  in  bringing 
Kainite  upon  the  soil  early  in  the  season."  In  another 
place  he  •says:  "Soils  with  an  absorbing  power  can  retain 
the  whole  amount  of  the  potash  in  Kainite,  and  thus  sepa- 
rate it  entirely  from  the  chlorides  contained  in  the  Kainite, 
or  produced  in  the  soil  by  it.  If  a  large  enrichment  of  the 
potash  of  the  soil  is  to  be  accomplished,  we  would  give  the 
richer  potash  salts  the  preference,  because  we  might  bring 
upon  the  soil  in  Kainite  too  large  an  amount  of  the  chlorides 
which  would  have  to  be  washed  out.  If  we  would  make, 
however,  only  a  moderate  increase  of  the  potash  of  the  soil 
and  spread  it  in  dilute  form  throughout  the  soil,  especially, 


*  Dr.  P.  Wagner,  Director  Experiment  Station  at  Darmstadt,  in  Journal  for 
Agriculture. 
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if  we  desire  to  send  the  potash  down  to  the  deeper  layers  of 
the  soil,  Kainite  manuring  will  be  found  the  readiest  way 
to  accomplish  this." 

KAINITE   ABROAD. 

What  is  known  in  Germany  as  Rimpau's  plan  of  im- 
proving swamp  lands  is  a  famous  illustration  of  the  value  of 
Kainite.  As  we  have  experienced  a  result  somewhat  simi- 
lar to  his  in  the  swamps  of.  eastern  Carolina,  and  as  we  have 
vast  areas  of  such  soil  still  to  be  conquered,  a  brief  state- 
ment of  the  plan  will  interest  us.  The  bog  was  first  well 
drained  and  its  excess  of  water  removed  by  a  system  of  open 
ditches  crossing  each  other  at  convenient  distances.  The 
sand  from  the  ditches  was  thrown  over  the  intervening 
spaces  and  a  standing  place  for  the  plants  produced,  thus 
for  the  first  time.  Attempts  to  cultivate  these  embankments 
without  i  further  treatment  proved  entire  failures.  The 
analysis  of  the  top  soil  of  the  original  bog  soil  showed  3  per 
cent  of  nitrogen  and  nearly  6  per  cent  of  lime  to  be  pres- 
ent. There  were  wanting,  among  the  chief  ingredients 
potash,  phosphoric  acid  and  silica.  The  sand  had  lain  un- 
derneath this  peaty  surface  soil  without  mixing  with  it  to 
any  great  extent.  The  ditching  and  throwing  up  of  the 
embankments  brought  the  silica  into  the  soil  and  corrected 
its  mechanical  condition.  Phosphoric  acid  and  potash  were 
still  wanting.  The  main  point  of  the  Rim  pan  scheme  was 
the  application  of  about  550  pounds  of  superphosphate  (acid 
phosphate)  and  1,100  pounds  of  Kainite  per  acre  to  the  soil 
thus  prepared.  Nitrogenous  manures  were  found  not  only 
unnecessary  but  positively  injurious.  Herr  Rimpau  ex- 
cluded even  stable  manure,  saying  that  it  made  the  soil  too 
open,  promoted  the  growth  of  weeds  and  the  production  of 
humus  of  which  he  had  too  much  alread}^,  thus  antagoniz- 
ing the  very  work  which  the  Kainite  was  designed  to  do, 
viz.:  the  destruction  of  a  part  of  the  excessive  vegetable 
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matter  and  the  taming  of  the  soil,  so  to  speak.  This  plan 
presented  something  very  novel  to  the  European,  especially 
in  the  exclusion  of  the  stable  manure,  their  ideal  of  the 
universal  fertilizer.  The  scheme,  much  distrusted  at  first, 
was  afterwards  enthusiastically  adopted  throughout  the 
whole  district,  and  enabled  the  poor  farmers  to  produce 
beautiful  and  chea'p  crops  of  roots,  grain  and  grass,  wherever 
the}r  could  keep  the  water  under  control. 

The  result  in  these  cases  was  undoubtedly  due  in  a  large 
part  to  the  indirect  working  of  the  chlorides  and  sulphates. 
Where  the  richer  prepared  potash  salts  were  tried,  they  did 
not  produce  as  good  results  as  the  Kainite. 

We  must  not  suppose  that  exactly  the  same  treatment 
would  bring  every  swamp  soil  up  to  fruitfulness.  This  was 
the  treatment  appropriate  for  a  particular  kind  of  soil.  It 
was  a  soil  which  contained  a  remarkably  large  amount  of 
organic  nitrogen  and  a  large  amount  of  lime.  Herein  lay 
the  basis  of  the  fertility  of  the  soil  when  it  was  once  properly 
developed.  Few  swamp  soils  would  contain  so  much  nitro- 
gen, and  very  few  so  much  lime. 

Another  set  of  experiments,  also  made  in  North  Germany, 
comes  still  nearer  our  state  of  things  in  eastern  North  Car- 
olina. 

The  further  illustration  alluded  to  is  the  method  of 
Herr  Schulz,*  of  Lupitz  in  the  Altmark,  a  matter  hardly 
less  famous  in  German  journals  than  the  plan  of  Herr 
Rimpau. 

The  legumes  are  in  as  great  favor  upon  the  sands  of 
northeast  Prussia,  as  improvers  of  the  soil,  as  they  are  with 
us.  Clover  is  adapted  to  heavy  lands,  but  the  pea  and  the 
vetch  are  peculiarly  adapted  to  light  soils.  It  is  thus  a 
great  object  with  the  farmers  there,  as  it  is  with  us,  to  culti- 
vate the  pea  successfully.  Before  the  plan,  we  shall  speak 
of,  was  adopted,  they  had  had  but  moderate  success  with  the 


*In  Landw.  Jahrbucher,  1881,  V  and  VI, 
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pea.  Their  soil  would  fail  to  produce  the  pea  after  a  few 
years,  and  the  problem  was,  how  to  grow  them  successfully 
again.  We  have  a  number  of  interesting  experiments  be- 
fore us  on  this  point.  In  these  the  most  remarkable  thing, 
is  the  manner  in  which  the  ammonia  salts,  nitrates  and 
nitrogenous  fertilizers  always  injured  the  yield.  This  runs 
through  a  large  number  of  experiments.  Some  relative 
figures  reported  by  Fittbogen*  will  illustrate  the  uniform 
way  in  which  the  ammonia  or  nitrogenous  matter  was  dis- 
advantageous. 

i.   Unmanured, --_... ..«__ _  60.2 

2.  Potash  manure  alone, _„ ___iio.6 

3.  Potash  and  lime, i~ ,.114. 1 

4.  Potash,  superphosphate  and  ammdnia, « . „.._   88.0 

The  most  thorough,  complete  and  costly  manuring  did 
little  better  than  no  manuring.  It  was  accepted  as  settled, 
therefore,  that  the  ordinary  ammoniated  superphosphate 
would  not  do  at  all. 

Herr  Schulz-Lupitz,  comparing  his  soil  with  Herr  Rim- 
pan's,  found  it  was  deficient  in  lime,  and  proceeded  to  marl 
a  large  part  of  his  land.  The  result  was  an  improvement 
in  all  the  crops  except  the  legumes.  These  did  so  badly 
upon  the  marled  soil  that  it  appeared  necessary  to  give 
them  up  entirely.  But  then  the  grain  could  not  be  produced 
successfully  upon  this  soil,  because  the  pea  was  relied  upon 
to  prepare  the  soil  for  the  grain  crop,  (probably  storing  up 
in  it  the  needed  nitrogen.)  We  do  not  know  how  to  ex- 
plain the  failure  of  the  pea.  The  only  suggestion  is  that, 
as  the  carbonate  of  lime  in  marl  is  known  to  promote  the 
formation  of  nitric  acid  in  the  soil,  the  effect  of  the  marl 
upon  the  peas  may  be  ascribed  to  this.     (Maercker.) 

Herr  Schulz's  next  attempt  was  with  Kainite  on  his  peas, 


*Landw.  Jahrbucher,  V,  803. 
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at  the  rate  of  500  to  800  pounds  per  acre.  The  results  were 
excellent.  The  marled  lands  brought  not  only  a  large 
amount  of  peas  for  fodder,  but  the  after-crop  of  grain  or 
potatoes  was  fine.  This  has  proved  the  solution  of  the 
problem  for  the  sandy  lands.  The  adopted  practice  in  Ger- 
many is  first,  a  good  marling,  then  Kainite  and  peas. 

Herr  Schulz  has  well  illustrated  the  success  of  his  plan 
in  the  permanent  improvement  of  the  soil  by  a  large  array 
of  facts.  Wherever  Kainite  and  peas  preceded  in  his  ex- 
periments there  was  a  permanent  improvement.  Wherever 
concentrated  manure  was  used  upon  the  aftercrop,  the  plots 
that  had  received  kainite  and  been  cultivated  in  peas  the 
years  before  were  far  ahead.  To  maintain  the  improvement 
Herr  Schulz  shows  very  well  the  necessity  of  continuing 
the  application  of  Kainite  with  the  addition  of  superphos- 
phate each  time  a  crop  is  taken  from  the  soil. 

The  experience  of  many  of  our  correspondents  in  using 
Kainite  and  peas  upon  the  sandy  lands  of  the  east  is  re- 
markably similar  to  this,  although  their  experiments  have 
not  been  carried  out  with  that  method  that  will  permit  of 
our  reporting  them  here.  We  have  realized  already  many 
of  these  important  results.  The  plan  is  undoubtedly  the 
most  promising  one  we  know  of  for  improving  our  light 
soils.  It  dispenses  entirely  with  the  necessity  for  buying 
the  ammonia  which  has  become  the  most  expensive  ingre- 
dient of  fertilizers.  It  is  a  cheap  as  well  as  an  efficient 
method.  The  important  part  which  Kainite  plays  in  the 
plan  is  evident.  Kainite  brought  the  peas  and  the  peas 
gathered  the  nitrogen  and  stored  it  in  the  soil.  The  scheme 
is  much  the  same  as  that  advocated  by  our  late  distinguished 
countryman  Dr.  St.  Julien  Ravenel,  of  Charleston,  S.  C,  and 
which  is  said  to  have  given  good  results  under  his  direction. 
In  his  plan,  however,  the  insoluble  phosphates  took  the 
leading  part. 

The  observations  which  have  just  been  roughly  outlined 
here,  appear  to  the  writer  to   be  of  exceeding  importance 
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• 
to  us.  A  large  portion  of  all  of  the  South  Atlantic  states 
are  covered  with  just  such  swamp  soils  as  those  experi- 
mented upon  by  Herr  Rimpau  at  Cunrau,  while  nearly  all 
the  arable  soil  in  the  eastern  portions  of  these  states  is  of  ex- 
actly the  character  which  was  found  so  wonderfully  im- 
provable under  Herr  Schulz-Lupitz's  plan.  These  very 
lands  are  underlaid,  throughout  a  large  part  of  their  ex-, 
tent,  with  excellent  marls.  South  Carolina  has  an  almost 
unlimited  supply  of  phosphates,  and  Germany  offers  us 
cheaply  her  potash  salts.  What  prevents  us  from  making 
all  of  these  waste  places  blossom  all  over  with  fruitfulness? 

KAINITE   IN   NORTH   CAROLINA. 

We  had  no  right  to  expect  that  Kainite  would  act  upon 
our,  for  the  most  part,  dry,  hot  soils  in  exactly  the  same 
way  as  it  did  upon  the  comparatively  moist,  cool  soils  of 
northern  Europe.  We  could  not  accept  German  experiments 
as  decisive  for  us.  Kainite  had  to  meet  entirely  new  con- 
ditions here,  new  crops,  as  well  as  new  soils.  It  is  more  im- 
portant, therefore,  for  us  to  get  information  about  its  suc- 
cess at  home  than  abroad,  howsoever  interesting  and  sug- 
gestive the  foreign  experiments  may  be. 

Three  years  ago  Kainite  was  almost  unknown  in  North 
Carolina.  The  spring  trade  of  1882  in  the  State  amounted 
(o  7,898  tons.  This  would  indicate  a  remarkable  success. 
At  least  nine-tenths  of  this  was  used  in  the  eastern  portion 
of  the  State,  and  upon  cotton.  Out  of  66  correspondents  in 
this  eastern  section  making  report,  42  used  Kainite  upon 
their  cotton  crop  last  year,  and  nearly  all  of  these  express 
a  more  or  less  favorable  opinion  with  regard  to  it.  Thirty- 
one  out  of  the  same  number  report  that  they  consider  it 
very  successful  upon  cotton  and  will  use  it  still  more  largely 
in  the  future.  Out  of  48  correspondents  in  the  south-mid- 
dle section,  20  used  Kainite  and  16  are  favorably  impressed 
with  it.  Its  use  was  nearly  confined  to  cotton  in  these  sec- 
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tions,  only  a  few  having  used  it  in  composts  on  corn,  also 
with  favorable  results.  In  the  other  sections  of  the  State  it 
has  been  very  little  used. 

The  writer  regrets  that  it  is  impossible  to  give  here  all  of 
the  details  of  all  of  the  experiments  upon  this  subject  which 
have  been  reported  to  him  by  his  correspondents.  We  shall 
endeavor  to  give  an  abstract  of  the  results  arrived  at,  using 
some  of  the  experiments  as  illustrations  of  the  chief  points. 
The  results  are  so  uniform  under  similar  conditions  that  it 
is  possible  to  do  this, 

abstract  of  results. 

We  shall  consider  first  some  of  the  more  general  points. 
First  the  question  : 

1.  Has  Kainite,  or  the  chlorides  of  magnesium,  sodium,  &c, 
■'it  contains  or  gives  rise  to  in  the  soil,  any  injurious  effect  upon 
plants  f 

Kainite  was  introduced  to  our  planters  upon  its  European 
reputation,  and  was  accompanied  with  the  instructions 
we  have  already  quoted,  about  applying  it  in  fall  or  winter, 
in  order  that  the  chlorides  might  be  diffused  through  the 
soil  and  their  supposed  injurious  effect  prevented.  Our 
planters  almost  uniformly  disregarded  this  precaution,  and 
without  any  bad  results  as  far  as  we  can  learn.  It  is  true 
that  they  used  the  Kainite  in  only  small  amounts,  from 
one  cwt.  to  three  cwt.  per  acre.  This  amount  was  ap- 
plied in  the  furrow  or  row,  however,  alone,  with  other 
fertilizers,  or  in  composts.  Under  no  circumstances  have 
we  heard  of  any  injurious  effects  being  attributed  to  it, 
Lately,  Prof.  Maercker  has  shown  that  there  was  no  sufficient 
ground  for  the  objection  to  be  found  in  German  experiments. 
It  has  been  said  that  Kainite  is  known  to  have  caused  the 
yellow  tobacco  upon  which  it  was  used  to  be  spotted  or  to 
produce  a  leaf  burning  to  a  dark  ash.  But  I  have  been  un- 
able to  find  the  proof  of  this.     To  the  contrary,  we  know 
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that  Kainite  is  used  in  many  tobacco  manures  which  are 
very  popular  among  growers  of  fine,  yellow  tobacco.  In 
Germany  muriate  of  potash  produced  a  badly  burning  leaf. 

In  one  experiment  with  Kainite  in  a  compost  upon  Irish 
potatoes  the  effect  was  distinctly  disadvantageous.  The 
potatoes  were  small,  knotted  and  contained  a  minimum  of 
starch.  On  the  other  hand  experiments  with  Kainite  on 
potatoes  in  England  and  Ireland  resulted  very  favorably. 
In  Germany  they  have  found  that  a  heavy  application  of 
Kainite  the  year  previous  has  improved  the  Irish  potato 
crop  very  much. 

Besides  these  possible  cases,  there  is  no  indication  to  be 
found  in  our  experience  injNorth  Carolina  of  any  positively 
injurious  effect  of  Kainite  upon  any  plant. 

2.  Kainite  in  wet  and  dry  seaso7is. 

The  universal  experience  was  that  the  good  effects  of 
Kainite  were  much  more  marked  in  1881,  a  very  dry  year, 
than  in  1882,  a  very  wet  one.  This  is  contrary  to  the  no- 
tion, at  first  accepted,  that  an  abundance  of  water  in  th« 
soil  was  necessary  to  diffuse|the  injurious  (?)  chlorides  int® 
the  deeper  layers  of  the  soil.  We  speak  again  of  the  cot- 
ton plant  which  is  a  sun  plant,  and  loves  a  hot,  not  too  wet, 
soil.  So  far  from  these  chlorides  doing  harm  by  their  pres- 
ence, the  general  belief  is  that  they  are  the  main  agents  of  * 
good,  owing  to  their  property  of  holding  moisture.  A  lit- 
tle of  it  in  the  row  will  cause  the  soil  next  to  the  plants  to 
hold  moisture  in  such  a  degree  as  to  make  it  look  "  greasy  " 
by  contrast.  So  say  the  planters.  Many  attribute  the 
whole  good  effect  of  Kainite  to  this  property.  Mr.  W.  G. 
Lewis  says:  "  My  experience  with  Kainite  during  two  dry 
years  (1880-'81)  was  very  favorable ;  this  year  being  very 
wet  no  manure  showed  any  sign  whatever."  Dr.  E.  S. 
Broadw7ey,  Lenoir  county,  says  :  "  Kainite  is  an  absorbent 
of  moisture,  which  to  the  growing  plant  is  more  beneficial 
than  rain  water."  This  is  about  the  tenor  of  the  reports 
on  this  point. 
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3.  Manner  of  applying  Kainite  and  the  manures  to  be  used 
with  it 

Kainite  has  been  applied  to  cotton,  we  find,  in  every  con- 
ceivable manner  and  in  almost  every  conceivable  combina- 
tion, but  most  frequently  directly  in  the  furrow,  with  cotton 
seed,  acid  phosphate,  ammoniated  superphosphate  or  sta- 
ble manure,  one  or  all. 

Not  infrequently  it  has  been  used  entirely  alone.  So  ap- 
plied it  did  well  in  special  cases.  For  example,  on  soils, 
good  in  all  other  respects,  but  upon  which  cotton  would  in- 
variably be  destroyed  by  rust  without  it,  it  has  been  very 
often  used  alone  with  most  satisfactory  results.  So  also  "on 
the  black  stiff  lands  of  the  east,  or  reclaimed  swamp  lands, 
containing  much  vegetable  matter,  it  has  done  remarkably 
well."     (Mr.  Lang,  Pitt  county.) 

On  the  other  hand,  it  has  disappointed  expectation  when 
used  alone  on  sandy  uplands.  The  plants  gave  good  prom- 
ise, appeared  to  flourish  and  remained  green  later  than  those 
where  no  Kainite  was  used,  but  yielded  little  seed  cotton. 
Mr.  Moye,  Pitt  county,  shows  that,  even  on  land  where  it 
prevented  rust,  it  would  not  alone  make  a  profitable  crop. 
Mr.  Johnson  found  (see  farther  on)  that  Kainite  alone  did 
him  comparatively  little  good.  This  is  just  as  we  might 
have  expected.  Simple  Kainite  manuring  is  one-sided 
manuring.  The  salts  composing  Kainite  are  powerful  diges- 
tive agents.  It  may  act  very  deceptively,  therefore,  pro- 
ducing a  good  crop  at  first,  so  long  as  the  soil  contains  any 
plant  food  to  be  dissolved,  and  utterly  failing  afterwards, 
leaving  the  soil  in  a  far  worse  condition  than  at  first.  The 
use  of  Kainite  alone  upon  light  soils,  deficient  in  vegetable 
matter,  is  a  very  shortsighted  policy.  When  used  upon  such 
soils  it  should  be  accompanied  by  a  good  application  of 
vegetable  matter,  in  compost,  stable  manure,  cotton  seed  or 
muck,  and  by  acid  phosphate. 

Lime  and  marl  are  the  natural  companions  of  Kainite 
upon  lands  containing  much  vegetable  matter  or  where 
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considerable  can  be  applied.  Lime  promotes  the  action  of 
Kainite  in  a  very  marked  degree.  It  is,  by  itself,  frequently 
a  proper  application  to  swamp  lands  and  new  lands,  being 
also  a  powerful  digestive  agent.  A  mixture  of  three-fourths 
lime  and  one-fourth  Kainite  has  been  very  popular  in  the 
cotton  counties,  and  has,  undoubtedly,  produced  good  re- 
sults when  applied  to  the  kinds  of  soils  mentioned.  The 
following  from  Mr.  C.  S.  Wooten,  Lenoir  county,  will  illus- 
trate the  manner  of  improving  very  poor  land :  "  I  took  a 
piece  of  land  that  in  its  natural  shape  was  too  poor  to  pro- 
duce cotton,  and  put  upon  the  acre  the  following  manure: 
100  cart  loads  of  muck,  15  bushels  of  cotton  seed,  1  cwt.  of 
Kainite  and  2  cwt.  of  lime.  The  result  was,  I  made  about 
1,000  lbs.  of  seed  cotton.  It  grew  as  high  as  my  shoulders. 
Where  there  was  no  manure  it  did  not  grow  higher  than 
my  hand.  I  am  sure  it  was  cut  off.  at  least  one-third  by 
the  drought  (1881)."  Generally  speaking,!  to  2  cwt.  of  acid 
phosphate  would  have  improved  this  manure.  Phosphoric 
acid  is  the  most  important  companion  of  potash  in  the 
plants  ash  and  the  light  soils  of  our  State  are  generally 
deficient  in  it. 

We  have  only  space  for  one  more  very  successful  mixture, 
in  which  Kainite  plays  a  leading  part.  It  is  particularly 
adapted  to  sandy  uplands  and  piny  lands,  as  numerous 
trials  have  shown.  The  ingredients  are  as  follows:  20 
bushels  dry  earth,  250  lbs.  Kainite,  400  lbs.  pure  dissolved 
animal  bones  (or  600  lbs.  acid  phosphate),  and  100  lbs.  sul- 
phate of  ammonia,  well  mixed;  500  to  1,000  lbs.  per  acre. 

The  action  of  Kainite  may  be,  either  a  direct  one,  sup- 
plying potash  where  potash  is  needed,  or  an  indirect  one 
through  the  agency  of  the  secondary  salts  present,  the  com- 
mon salt,  sulphate  of  magnesia,  etc.  Among  the  indirect 
actions  which  these  salts  may  have  upon  plants  are  the  fol- 
lowing : 

(1).  These  compounds  promote  the  solution  of  all  the 
plant-nourishing  materials  in  the  soil.     To  this  must  be 
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attributed,  chiefly,  the  favorable  action  of  Kainite  upon 
swamp  lands,  newly  cleared  lands,  and,  generally,  lands 
containing  much  vegetable  matter. 

(2).  They  keep  the  soil  more  moist.  To  this  property 
and  to  the  direct  action  of  potash  must  be  attributed  the 
good  which  Kainite  does  upon  sandy,  piney  uplands.  This 
moistute,  as  much  as  anything  else,  gives  the  plant  the 
fresh,  luxuriant  appearance  and  full  development,  which  is 
so  apparent  where  Kainite  has  been  used. 

KAINITE   ON    COTTON. 

The  relations  of  Kainite  to  this  important  crop  have  been 
fairly  well  developed. 

1.  What  amount  of  Kainite  should  be  used  upon  cotton  t 
Of  course,  we  should  have  as  many  cases  to  consider  here 
as  there  are  varieties  of  soils,  if  we  should  undertake  to  de- 
cide this  for  them  all.  But  there  is  a  typical  soil  in  eastern 
North  Carolina,  a  poor,  sandy,  piney  land,  with  a  clay  soily 
in  relation  to  which  the  question  will  be  considered.  These 
soils  are  all  very  deficient  in  potash  and  quite  barren  in 
every  respect ;  but  they  respond  very  promptly  and  grate- 
fully when  manures  are  applied  to  them,  and,  with  the  help 
of  fertilizers,  a  paying  crop  of  cotton  can  be  made  upon 
them.  The  farmer  desires  to  know  what  is  the  minimum 
amount  he  can  use  to  assure  the  maximum  profit.  The 
general  experience  upon  these  soils  is  that  a  remarkably 
small  amount  of  these  soluble  salts,  contained  in  Kainite? 
will  suffice,  applied  directly  in  the  row,  to  produce  the  max- 
imum immediate  effect;  50  to  100  pounds  has  been  found 
sufficient  in  many  cases.  Some  experiments  by  Mr.  H.  M.. 
Johnson,  of  Johnston  county,  will  illustrate  this* 

Very  poor,  sandy,  piney  land,  with  clay  18  incles  below 
the  surface.  The  natural  soil  can  be  brought  up,  by  simply 
rotating  crops  on  it,  from  200  to  500  pounds  seed  cotton  per 
acre.     The  year  previous  it  was  in  cotton,  with  a  light  appli- 
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cation  of  a  mixture  of  three-fourths  air-slacked  lime  and 
one-fourth  Kainite. 
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The  manures  were  all  applied  in  the  row.  The  ammo- 
niated superphosphate  used  contained  2.50  per  cent,  of 
potash  in  muriate  of  potash. 

Fifty  pounds  of  Kainite  produced,  we  see,  the  maximum 
effect  in  combination  with  acid  phosphate  and  cotton  seed. 
Seventy-five  and  a  hundred  pounds  did  no  better  than  fifty. 
The  experiments  illustrate  also  the  great  value  of  cotton 
seed  to  the  cotton  planter.  These  results  can  only  apply, 
if  they  can  be  applied  generally  at  all,  to  the  sandy,  piney 
uplands  described.  In  the  case  of  bottom  lands  on  which 
Kainite  is  used  to  prevent  rust,  a  much  larger  amount  is 
often  required. 

2.  Rust. — So  far  as  our  experiments  go,  Kainite  appears 
to  be  the  most  effective  agent  which  has  ever  been  used 
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against  those  destructive  and  mysterious  diseases  of  cotton 
which  we  call  "  rust"  and  "  blight."  Thorough  draining, 
liming  or  marling,  and  good  general  manuring,  have  all 
cured  stubborn  cases  of  rust.  But  they  have  all  failed  in 
many  other  cases.  It  is  now  the  quite  general  opinion  that 
Kainiie  will  prevent  the  rust  in  cotton,  in  a  great  majority 
of  instances  at  least.  The  illustrations  of  this  are  very 
numerous  and  there  is  hardly  a  dissenting  voice.  One 
farmer  says  a  certain  amount  of  Kainite  prevented  the  rust 
on  a  certain  soil  a  dry  season,  while  the  same  amount  failed 
to  do  it  a  second  and  very  wet  season.  Otherwise  there  is 
hardly  a  doubt  expressed  but  that  Kainite  can  be  used  in 
combination  with  other  manures  in  such  a  way  as  to  effec- 
tually prevent  rust  and  the  shedding  of  the  bolls.  Many 
planters  are  very  enthusiastic  about  Kainite.  One  farmer, 
in  an  eastern  county,  where  they  know  all  about  both  of  the 
complaints  mentioned,  says:  "Kainite  is  to  rust  what  Qui- 
nine is  to  chills — a  specific." 

We  can  cite  only  a  few  illustrations.  Mr.  A.  T.  McCallum, 
Robeson  county,  says  his  first  trial  of  Kainite  "  was  upon  a 
ten  acre  lot  upon  which  cotton  always  rusted.  In  1880  I 
planted  the  lot  in  cotton,  using  200  lbs.  per  acre  of  a  good 
ammoniated  superphosphate  and  pine  straw.  Made  an 
average  of  260  lbs.  per  acre.  The  rust  commenced  July  1st 
and  almost  ruined  the  cotton.  In  1881  (a  dry  season,  as  was 
1880)  I  used  the  same  amount  of  ammoniated  superphos- 
phate and  pine-straw,  with  the  addition  of  200  lbs.  of  Kainite 
per  acre.  Cultivated  in  the  same  manner  as  in  1880.  I 
gathered  an  average  of  700  lbs.  seed  cotton  per  acre." 

A  second  trial  "was  on  a  bottom  containing  five  acres. 
I  had  had  it  in  cotton  for  six  years  and  never  got  over  300 
lbs.  seed  cotton  per  acre  until  last  year,  by  using  170  lbs. 
Kainite  per  acre,  I  received  600  lbs.  seed  cotton.  This  year 
(1882)  I  used  350  lbs.  of  Kainite  and  have  picked  1,250  lbs. 
seed  cotton." 

A  striking  instance  is  reported  by  Mr.  J.  C.  Wooten,  Sr., 
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Lenoir  county:  "  The  land  bad  been  well  prepared,"  he 
writes,  "  and  manured  with  compost,  the  cotton  came  up 
and  did  very  well  until  June  ;  it  commenced  rusting  or 
"  trenching  "  at  this  time  and  looked  very  badly.  I  applied 
on  the  3d  and  4th  of  July,  on  top  of  the  cotton  bed,  by 
sprinkling  it  along  the  row  on  the  cotton  plants,  200  pounds 
per  acre,  of  Kainite.  Soon  after  this  was  applied  it  changed 
color  and  commenced  growing  and  has  made  a  fine  weed, 
well  filled  with  cotton.  I  am  now  picking  the  cotton  and 
it  is  very  good.  Without  the  Kainite  it  would  not  have 
made  one-half  that  is  now  matured.  I  think  if  I  had  ap- 
plied the  Kainite  sooner  the  cotton  would  have  been  still 
better." 

Mr.  H.  M.  Johnson,  Johnston  county,  reports  some  experi- 
ments with  Kainite  on  typical  cotton-rusting  soil.  He  says  : 
"  The  experiment  was  conducted  oil  cold,  damp  pond  land, 
where  cotton  invariably  took  the  rust  early  in  the  season." 


o 


o 


Manure  used. 


No  Manure 

West  India  Phosphate 

Ammoniated  Superphosphate. 
Acid  Phosphate 

Acid  Phosphate 

And  Kainite 

Kainite 


^  Lime,  %  Kainite,  mixed. 


No  Manure 


Per  Acre. 


Lbs.  Fer- 
tilizer. 


150 

150 

150 

100  \ 

100  J 

300 

400 


Lbs.  Seed 
Cotton. 


212 
362 
362 
487 

787 

800 
612 
450 


"  The  last  plot  was  near  a  ditch,  which  evidently  ac- 
counted for  its  being  better  than  No.  1,  which  more  accu- 
rately represents  the  natural  yield  of  the  soil."  In  all  such 
cases  the  Kainite  causes  the  cotton  plants  to  retain  their 
leaves  and  bolls  until  the  latest  time  in  the  fall,  thus  devel- 
oping the  largest  amount  of  fruit. 

Kainite  on  Corn. — Many  of  the  effects  of  Kainite  are  gen- 
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eral  and  not  restricted  to  cotton.     It  greatly  increases,  for 
example,  the  yield  of  corn  on  certain  cotton  land  when  ap- 
plied in   connection   with   lime.     (T.  T.  Oliver,  Johnston 
county.)    Mr.  E.  D.  Pearsall,  Duplin  county,  found  it  greatly 
improved  the  crop  of  corn,  applied  alone   to  swamp  land. 
As  a  digestive  agent,  either  with  lime  or  without,  and  as  a 
source  of  potash,  it  may  correct  an  evil,  as  in  the  case  of 
sour,  peaty  lands,  or   may  supply  a  want,  as  in  the  case  of 
piney,  sandy  lands,  and  cause  the  soil  as  a  result  to  produce 
a  better  crop  of  corn  as  well   as  cotton.     Kainite  has  been 
found  useful,  therefore,  both  as  a  dressing  upon  bottom  lands, 
containing   much  vegetable  matter,  and  as  an  ingredient 
of  composts  to  be  used  for  corn  upon  sandy  uplands.     In 
the  former  case  100  to  400  pounds  have  been  used  per  acre, 
according  to  circumstances.     In  the  latter  case  the  compost 
is  made  from  about  500  pounds  dissolved  bone,  or  acid  phos- 
phate, and  Kainite,  each  to  the  1,000  pounds  of  cotton  seed 
or  stable  manure,  or  a  convenient  amount  of  each  of  these. 
Muriate  of  potash  has  been  used  in  place  of  Kainite,  with 
equally  as  good  results.     Where  only  the  potasri  is  consid- 
ered, this  can  be  had  cheaper  in  the  muriate,  and  as  this  con- 
tains 50  per  cent,  of  potash  against  the  12f  per  cent,  of  Kainite 
we  would  use  125  pounds  of  the  muriate  in  place  of  the  500 
of  Kainite.     It  is  probable  also  that  at  least  one  of  the  sup- 
posed special  effects  of  Kainite,  viz:  the  one  of  protecting 
the  plants  from  the  diseases  causing  rust  or  "  frenching,"  as 
it  is  called  in  corn,  applies  to  this  crop.     A  number  of  our 
correspondents  are  decidedly  of  this  opinion. 

Kainite  on  Peas. — Kainite  and  peas  together  are  un- 
doubtedly the  most  promising  agents  we  know  of  for  im- 
proving our  southern  soils.  They  seem  peculiarly  adapted 
to  these  soils  and  to  go  together.  We  have  a  long  time  been 
familiar  with  the  improving  power  of  peas.  It  appears  now 
that  Kainite  is  the  manure  particularly  fitted  to  make  a 
good  crop  of  them  where  they  fail  otherwise.  The  results 
of  the  experiments  are  quite  surprising  and  contrary  to 
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what  we  would  expect.  The  ammoniated  superphosphate 
or  complete  guano  is  a  comparative  failure  upon  peas,  pos- 
sibly worse  than  a  failure,  a  positive  injury,  in  some  cases. 
We  have  space  for  one  illustration.  Mr.  A.  T.  McCallum, 
Robeson  county,  compared  the  effects  of  ammoniated  super- 
phosphate, plain  acid  phosphate  and  Kainite.  He  used  100 
pounds  of  each  upon  plots  of  equal  size,  repeating  the  am- 
moniated superphosphate,  with  an  article  of  different  man- 
ufacture from  the  first.  He  does  not  give  us  the  figures, 
but  says  :  "  The  plot  on  which  I  used  Kainite  made  twice 
as  many  peas  as  any  one  of  the  others.  You  could  tell 
very  plainly  to  the  very  row  exactly  where  the  Kainite 
commenced  by  the  peas.  Kainite  is  certainly  a  God-send 
to  the  cotton  farmer." 

Other  experiments  speak  to  the  same  effect.  It  is  advised, 
in  view  of  such  experience  at  home,  as  well  as  of  the  Ger- 
man authorities,  to  use  Kainite  entirely  alone  upon  peas, 
that  is,  without  ammonia  or  phosphates.  We  are  not  so 
sure  about  excluding  the  phosphates,  although  all  of  the 
experiments  lean  that  way,  but  we  are  quite  certain  that 
ammonia  or  nitrogenous  matter  is  inactive,  probably  inju- 
rious, upon  peas.  Lime  and  marl  are  not  excluded.  On 
the  contrary,  either  increases  the  efficiency  of  Kainite  with 
this  crop.  The  foreign  authorities  urge  the  importance 
of  putting  out  the  Kainite  for  these  legumes  early  in  win- 
ter, or  even  in  the  fall.  There  may  be  a  special  reason  for 
this  in  case  of  this  crop. 

On  Clover  and  the  Grasses. — The  results  are  favorable.  A 
very  distinct  and  important  effect  of  Kainite  is  to  repress 
the  growth  of  weeds  and  the  coarser,  rougher  grasses  in 
meadows.  Kainite  with  lime,  or  plaster,  did  best  on  clover. 
On  meadows  Kainite  did  best  in  combination  with  super- 
phosphate and  ammonia.  It  improves  the  quality  of  the 
grasses  upon  the  sour,  wet  spots,  and  appears,  for  a  time,  to 
accomplish  the  same  results  which  a  thorough  draining 


76       Annual  Report  N.  C.  Experiment  Station. 

would  accomplish,  although  it  will  not  take  the  place  of 
this  permanently. 

On  Irish  Potatoes. — The  only  experiments  were  roughly 
made  and  rather  discouraging.  A  compost,  one-fifth  acid 
phosphate,  one-fifth  Kainite,  the  rest  cotton  seed  and  mold, 
was  used  at  the  rate  of  one  ton  per  acre  in  the  row  with 
Irish  potatoes.  It  was  a  very  dr}^  season  and  a  hot,  sandy 
soil.  Very  few  potatoes  were  made  and  very  small,  knotty 
indifferent  ones,  with  a  low  content  of  starch.  The  potatoes 
were  decidedly  better  where  no  manure  was  used,  and  only 
oak  leaves  were  used  as  a  covering,  (used  in  the  other  case 
also.)  Mr.  N.  Newby,  Hertford  county,  had  a  similar  expe- 
rience, with  a  similar  manure.  He  used  only  500  pounds 
per  acre,  equal  to  only  50  pounds  of  Kainite.  He  says: 
"  The  potatoes  did  not  come  well.  I  think  the  salt  in  the 
Kainite  caused  them  to  rot."  In  other  cases  Kainite  is  said 
to  have  done  well  with  potatoes,  especially  in  combination 
with  nitrogenous  and  phosphatic  manures.  The  examina- 
tion of  potatoes  thus  grown,  shows  a  tendency,  at  least 
toward  a  diminution  of  their  amount  of  starch.  This  is 
much  to  be  regretted.  We  are  not  to  be  discouraged  en- 
tirely, however,  for  the  German  authorities  assure  us  that 
this  may  be  prevented  and  the  yield  of  potatoes  greatly 
increased  by  applying  the  Kainite  in  the  fall  or  winter,  or 
better  still,  the  year  previous.  This  rotting  of  the  potatoes 
and  diminution  of  the  starch  is  attributed  to  the  chlorides 
in  the  Kainite,  and  the  explanation  is  that,  when  applied 
early  enough  they  are  washed  down  into  the  deeper  layers 
of  the  soil  or  diluted  so  as  to  be  harmless.  Schulz-Lupitz 
applied  his  Kainite  to  his  peas  or  beans  and  received  great 
benefit  in  his  potatoes  the  following  year.  With  these  pre- 
cautions it  is  likely  that  Kainite  may  still  prove  a  valuable 
manure  for  this  crop. 

On  the  Sweet  Fotatoe. — There  are  views  pro  and  con.  Mr. 
John  D.  Powers,  Pender  county,  for  example,  says:  "I  used 
Kainite  alone  on  sweet  potatoes  on  common  pine  and  gall- 
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berry  land  with  good  results."  Mr.  J.  P.  Leach,  Halifax 
county,  says  of  Kainite :  "  Used  1  cwt.  per  acre  in  connection 
with  cotton  seed,  stable  manure  and  acid  phosphate.  The 
manure  was  particularly  good  for  sweet  potatoes."  Mr„ 
Calvin  Cox,  Pitt  county,  says  on  the  other  side  :  "  Kainite 
did  but  little  good  on  sweet  potatoes."  The  subject  requires 
more  systematic  experiment.  From  analogies  we  have  a 
right  to  expect  good  results  on  sandy  lands. 

On  Rice. — A  fQw  isolated  trials  encourage  us  to  hope  that 
in  Kainite  we  had  an  agent  to  assist  in  the  restoration  of 
worn  out  rice  lands.  We  hope  to  induce  those  interested  to 
try  this  plan  upon  exhausted  rice  land3  ;  marl  with  a  good 
application — say  300  to  600  pounds — of  Kainite,  to  be  fol- 
lowed by  a  little  acid  phosphate — say  200  pounds  per  acre. 

As  for  the  kinds  of  soils  upon  which  Kainite  promises  to 
be  especially  useful,  we  have  foreshadowed  already  in  the 
preceding  parts  of  this  paper  what  is  to  be  said  on  this  sub- 
ject, It  appears  to  be  peculiarly  fitted  to  the  wants  of  two 
varieties  of  soil  found  very  extensively  with  us. 

1.  Swamp  lands— -Kainite  is  destined  to  be  the  founda- 
tion rock  of  all  improvement  of  these  lands.  It  has  already 
brought  the  greatest  blessings  to  the  poor  dwellers  among 
the  bogs  and  moors  of  North  German}7.  It  may  work  won- 
ders for  us  upon  the  extensive  swamp  lands  of  the  Atlantic 
coast,  if  we  only  proceed  aright.  It  has  established  its  re- 
lations with  our  great  staple  crop  upon  these  lands.  It  is 
already  adopted  as  the  peculiar  manure  for  cotton  on  such 
soils  and  as  the  preventive  there  of  rust  or  blight.  The 
programme  to  be  followed  in  opening  up  vast  new  areas  of 
land  is  known.  It  is  thorough  drainage,  marl  and  kainite 
(or  other  legumes).  We  need  only  the  labor  to  do  the  work, 
which  will  vastly  increase  the  area  of  the  arable  lands  of 
our  State. 

2.  Upon  the  light,  piney,  sandy  soils  of  this  section 
Kainite  has  a  great  work  before  it.  These  soils  all  need  its 
potash.     But  its  chief  importance  is  in  connection  with  the 
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legumes.  These  plants  are  our  reliance  for  improving  the 
sandy  lands,  as  clover  is  for  the  clay  lands. 

Kainite  and  Peas,  followed  by  composts  with  acid  phos- 
phate, promise  to  do  just  as  great  a  work  for  the  uplands  as 
marl  and  Kainite  for  the  lowlands.  The  manure  must  be 
more  complete  upon  these  soils.  It  is  generally  necessary 
to  add  all  of  the  elements  of  plant  food  to  these  very  thin 
lands,  but  perseverance  in  this  scheme  will  in  time  make 
fruitful  fields  of  many  of  our  sand  barrens. 

The  writer  hopes  that  this  brief  presentation  of  the  best 
ascertained  results  of  trials  of  Kainite  will  direct  the  atten- 
tion of  planters  to  these  great  possibilities  and  assist  them 
some  little  in  striving:  toward  them. 
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HOME-MADE  MANURES  AND  COMPOSTS. 

The  practice  of  composting  and  preparing  manures  on 
the  farm  is  growing  steadily.  Out  of  66  correspondents 
reporting  from  the  eastern  section  of  the  State,  40  say  the 
practice  of  making  manures  at  home  is  growing  in  their 
respective  neighborhoods.  Only  11  express  an  unfavorable 
opinion  on  the  ground  of  the  labor  acquired,  and  they  all 
refer,  it  is  plain,  to  the  old  time  practice  of  "mixing  dirt," 
and  not  to  the  true  composting  referred  to  by  the  others, 
viz:  The  treatment  of  dung  and  other  refuse  with  chemi- 
cals. 18  report  that  they  manured  last  year  one-half  and 
over  of  their  cultivated  lands  with  home-made  manures. 

In  the  south-middle  section,  where  the  practice  was  in- 
troduced much  later,  but  where  it. has  taken  strong  hold 
upon  the  farmers  already,  44  correspondents  out  of  48  say 
the  habit  is  largely  on  the  increase,  and  16  have  manured 
©ne-half  their  cultivated  land  and  over  with  home-made 
manures.  In  the  north-middle  or  tobacco  section  of  the 
State  these  methods  are  receiving  much  more  attention 
3'early.  24  say  the  practice  is  increasing,  and  only  2  ex- 
press any  unfavorable  opinion  about  it. 

Let  us  take  a  few  illustrations  at  random  from  among 
our  correspondents,  grouping  them  together  under  the  par- 
ticular crops  for  which  the  composts  are  especially  prepared, 
So  many  excellent,  practical  methods  are  proposed  that  we 
regret  we  cannot  give  more  of  them. 

COMPOSTS    FOR    COTTON. 

1.  Dr.  F.  N.  Mullen,  Camden  county,  used : 

Fifty]  bushels  cotton  seed,  50  bushels  stable  manure,  400  lbs.  Kainite  20® 
lbs.  salts,  200  lbs.  bone  dust,  making  a  heap  of  about  two  tons.  Put  down  in 
layers,  the  cotton  seed  well  soaked.  When  the  seed  were  killed  it  was  cut 
down  and  chopped  together.  Estimated  cost,  $6.75  per  ton,  counting  in  seed 
and  manure.     Applied  one  ton  to  the  acre,  soil  clay  loam,  in  cotton.     Yield  an 
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unfavorably  wet  season  1,200  to  1,500  lbs.  seed  cotton  to  the  acre,  twice  as 
much  as  the  unmanured  land  made.  Increase  of  600  lbs.  seed  cotton  at  three 
cents — $18.00.     Clear  profit  of  $11.25  per  acre." 

2.  Mr.  J.  H.  Mitchell,  Bertie  county,  took  : 

Twelve  hundred  pounds  acid  phosphate,  50  bushels  of  cotton  seed  and 
stable  manure  each,  and  made  a  heap  in  layers.  When  he  took  the  heap  up  he 
mixed  about  an  equal  weight  of  wood  ashes  "with  the  compost,  making  about 
four  tons.  The  manure  was  used  upon  a  light  soil,  which  needed  the  potash. 
Used  700  lbs.  per  acre  and  made  800  lbs.  seed  cotton  per  acre,  with  a  bad 
stand.  The  cotton  matured  well  and  suffered  little  from  rust,  while  that  which 
was  manured  with  bought  manures  rusted  badly. 

3.  Mr.  J.  A.  Ricks,  Nash  county,  uses: 

On  cotton  a  compost  having  to  each  ton  the  following  ingredients  :  600  lbs. 
stable  manure  and  wood  mold;  600  lbs.  cotton  seed,  400  lbs.  dissolved  bone  and 
400  lbs.  Kainite  ;  500  lbs.  per  acre  on  a  sandy  loam  always  produces  favorable 
results. 

Many  farmers  follow  a  plan  of  making  compost  right  in 
the  soil.  They  first  put  their  cotton  seed  green  in  the 
ground  with  a  little  acid  phosphate  or  kainite  or  both,  and 
bed  upon  it.  When  they  open  the  furrow  then,  they 
sprinkle  a  little  ammoniated  superphosphate  in  the  row. 
This  plan  requires  less  labor  and  produces  good  results. 

4.  Dr.  R.  H.  Lewis,  of  Raleigh,  made  a  large  heap  of  ma- 
nure with  the  following  ingredients : 

Cotton  Seed, 18,000  pounds. 

Acid  Phosphate, 8,000         ' ' 

Kainite, 3, 000 

Earth,  unknown  amount,  about  one-sixth  the  bulk. 

Water,  with  which  the  cotton  seed  were  sprinkled. 

The  acid  phosphate  showed  upon  analysis  11.53  per  cent, 
of  available  phosphoric  acid,  (8.90  of  soluble  and  2.63  per 
cent,  of  "reverted,")  2.20  per  cent  of  insoluble  phosphoric 
acid,  and  1.02  per  cent  of  potash. 
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A  sample  taken  from  this  heap  and   carefully  prepared 
gave  us  the  following  results : 

Moisture  lost  at2i2°F., _ 19-33  per  cent. 

^Volatile  and  organic  matter, 33>36 

Sand, | 22. 20 

Soluble  phosphoric  acid,_ 1.95 

Reverted  phosphoric  acid, , 1.12 

Available  phosphoric  acid, (3-°7) 

Insoluble  phosphoric  acid, 1.21 

Potash, _  _ 1. 49 

Lime  as  phosphates,  sulphate  lime,  ox.  iron,  alumina,  &c, x9-34 


100.00 

*Containing  ammonia, 1.07  percent. 

Valuation, _. .$14.81  per  2,000  lbs. 

The  water-free  sample  would  have  contained  3.81  per 
cent  of  available  phosphoric  acid,  1.35  per  cent  of  ammonia, 
and  1.85  per  cent  of  potash.  This  was  applied  at  a  rate  of 
about  1,000  pounds  per  acre  to  thin,  gravelly  upland.  The 
result  was  excellent.  The  Doctor  thinks  it  will  pay  him  to 
use  more  of  the  compost  the  next  time. 

5.  Mr.  S.  Watson  Reid,  Mecklenburg  county,  says: 

*'  My  plan  is  to  put  down  under  cover  a  layer  of  stable  manure  about  six 
inches  thick,  then  a  layer  of  cotton  seed  two  or  three  inches  thick  and  sprinkle 
with  water,  Then  apply  a  pretty  good  coating  of  acid  phosphate  and  continue 
the  process  until  the  heap  is  completed,  when  it  is  covered  with  soil  and  al- 
lowed to  lie  six  oreight  weeks.  I  use  this  both  on  clay  and  sandy  soils,  on 
corn  or  cotton,  and  it  does  well  on  either." 

6.  Mr.  T.  W.  Sutton,  Wayne  county,  uses  compost  very 
extensively  on  sandy  land  with  clay  subsoil.  He  has  two 
formulas,  one  for  cotton  and  one  for  corn. 


"For  Corn. 
loo  pounds  acid  phostphate. 
40  bushels,  about  12,000  lbs.  cotton 

seed,  more  when  they  can  be  had, 

composted  together. 

6 


For  Cotton. 

800  pounds  acid  phosphate. 
600  pounds  Kainite. 

15  bushels  cotton  seed,  and 

15  bushels  stable  manure,  composted. 
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500  to  1,000  pounds  per  acre,  produces  fine  crops. 

"I  have  been  experimenting  a  good  many  years  and  I  find  I  get  better  results 
when  I  spend  my  money  for  phosphoric  acid  and  potash,  and  supply  ammonia 
as  far  as  possible  with  home  materials." 

HOME-MADE    MANURES    FOR   CORN. 

1.  Mr.  Geo.  N.  Thompson,  Caswell  county,  reduces  bones 
in  this  fashion  : 

"One  hundred  pounds  bone  broken  to  size  of  walnuts  and  smaller,  25 
pounds  lime,  12  pounds  sal  soda  and  2  bushels  ashes.  Mix  lime,  soda  and 
ashes,  and  put  a  layer  of  bones  and  a  layer  of  the  mixture  in  a  tight  vessel. 
Put  in  20  or  25  gallons  of  water  and  let  it  stand  two  weeks,  turn  out  and  work 
down,  reducing  with  equal  weight  of  plaster  or  dry  mold.  Used  400  pounds 
on  corn  on  red  loam.     The  crop  splendid." 

2.  Mr.  John  D.  McLeod,  Cumberland  county: 

"  The  best  compost  I  ever  made  for  corn  and  potatoes  was  from  25  bushels 
cotton  seed,  800  pounds  stable  manure  and  400  pounds  acid  phosphate.  It  is 
cheaper  and  much  better  for  either  of  these  crops.  I  advise  all  farmers  to  save 
all  their  stable  manure  and  use  it  in  no  other  way." 

3.  Prof.  Alexander  Mclver,  Randolph  county,  used  last 
year  on  corn  a  mixture  of  the  following  ingredients  : 

Superphosphate 300  pounds 

Sulphate  of  ammonia 60      " 

Nitrate  of  soda 40 

Stable  manure i,5°°      " 

Decayed  vegetable  matter 100      " 

2,000 
' '  Two  tons  of  this  on  ten  acres  of  land,  very  poor  clay  soil,  but  it  yielded  2© 
bushels  per  acre  ;  very  good  for  this  country.     Composting  certainly  pays." 

Mr.  A.  S.  Clark,  of  Guilford,  recommends  a  similar  mix- 
ture, adding  50  pounds  sulphate  of  potash  only.  This  was, 
■doubtless,  very  appropriate  for  the  light  soil  upon  which 
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he  used  it.     He  applied  400  pounds  per  acre  in  the  row, 
and  it  doubled  his  crop,  according  to  comparison. 

HOME-MADE   MANURES    FOR   WHEAT. 

1.  Mr.  R.  S.  Mitchell,  Rockingham  county,  followed  a 
plan  recommended  to  him  by  the  Station.  He  describes  the 
manner  in  which  he  carried  it  out : 

"The  land  was  poor,  producing  nothing  but  poverty  or  hen-nest  grass.  I 
turned  it  when  the  soil  was  too  hard  and  dry  to  do  the  work  well,  and  sowed 
\%  bushels  peas  to  the  acre  and  harrowed.  The  season  was  a  continued 
drouth  and  the  peas  made  poor  growth.  In  September  I  turned  the  pea  vines 
under,  again  doing  it  very  unsatisfactorily,  owing  to  the  hardness  of  the  soil. 
Seeded  the  wheat  on  November  4thj  three-fourths  bushel  to  the  acre,  with  400 
pounds  of  the  compost. 

Acid  phosphate,  12  per  cent,  available. 1,000  pounds 

Sulphate  of  ammonia 100      ' ' 

Muriate  of  potash 100      ' ' 

Stable  manure 800      ' ' 


2,000 

Prepared  under  shelter  by  putting  down  alternate  layers  of  manure  and  acid 
phosphate,  and  each  layer  sprinkled  with  the  ammonia  and  potash  in  water. 
Lay  twenty  days  in  a  heap  ;  cost  $4.40  per  acre.  The  land  having  been  so 
badly  broken  I  was  forced  to  turn  the  wheat  and  compost  in  with  a  small  turn- 
ing plow  ;  I  used  no  top-dressing.  On  the  nth  of  April  I  sowed  \]/^  bushels 
clover  seed  on  the  n  acres  and  harrowed.  The  result  was  encouraging  ;  I 
made  16  bushels  wheat  to  the  bushel  sowed.  I  have  now  a  splendid  stand  of 
clover  on  almost  the  entire  field." 

Col.  J.  W.  Isler  tried  a  quite  similar  mixture  in  Lenoir 
county,  on  a  gray,  sandy  soil,  having  a  clay  subsoil  12 
inches  from  the  surface.  He  used  in  the  spring  a  top- 
dressing  of  100  pounds  sulphate  of  ammonia  per  acre.  The 
wheat  was  late  and  had  the  rust  ;  the  straw  was  heavy  and 
a  good  crop  was  expected,  but  the  threshing  showed  it 
a  failure.     This  was,  doubtless,  due  to  the  season. 
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2.  Mr.  Frank  Hanes,  Davidson  county,  used  the  follow- 
ing compost  on  wheat: 

1 '  Stable  manure 8oo  pounds 

Cotton  seed . . .  „ •  700      '  ° 

Dissolved  bone 450      " 

Muriate  of  potash ...    . . 50      is 


2,000 

Applied  600  pounds  per  acre,  and  received  20  bushels  wheat  per  acre  and 
have  a  splendid  stand  of  clover.  Where  no  compost  was  used  the  wheat  was. 
at  rate  of  6  bushels  per  acre. 

3.  What  is  known  as  Mr.  Van  Borenrs  wheat  manure,  is 
favorably  reported  upon  from  the  middle  portion  of  the 
State. 

"  He  mixes  two-thirds  rich  stable  manure  with  one-third  bone  meal,  the  sta- 
ble manure  having  been  put  through  a  threshing  machine  to  make  it  fine.  He 
then  drills  300  to 400 pounds  of  this  to  the  acre.7''     (Dr.  D.  W.  C.  Benbow.) 

Mr.  Daniel  Stewart,  of  Harnett  county,  a  very  successful 
wheat  grower,  uses  25  bushels  cotton  seed  per  acre,  and 
having  prepared  the  land  carefully,  drills  together  equal 
measures  of  wheat  and  Peruvian  guano,  or  best  ammonia- 
ted  superphosphate. 

A  top  dressing  of  nitrate  of  soda  or  sulphate  of  ammonia 
is  frequently  found  beneficial,  especially  when  the  wheat  is 
slow  to  start  in  the  spring. 

ANALYSES    OP    SUNDRY    HOME-MADE   FERTILIZERS, 

We  group  together  a  number  of  analyses  of  composts  and 
mixtures  of  chemicals  and  farm  materials. 

i48o^called  "  Baugham's  Chemicals,"  a  mixture  of  agricultural  chemicals 
designed  to  be  used  in  composting  farm  refuse,,  from  Mr,   K.    R.  Baugham,. 

Woodland,  N.,C.. 
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1539 — A  mixture  of  acid  phosphate,  kainite  and  cotton  seed  meal,  S<ent  by 
Mr.  George  Allen,  New  Berne. 

1545 — Formula  I  and 

1546 — Formula  2,  mixtures  of  chemicals  and  marl.  Sent  by  W.  P.  Davis, 
Battleboro. 

1572 — Compost  from  refuse.     From  Mr.  R.  S.  Mitchell,  Ruffin, 

1586 — Compost  of  Dr.  R.  H.  Lewis,  referred  to  above.  The  mechanical 
condition  of  this  sample  was  unusually  good. 

1661 — A  home-mixed  tobacco  fertilizer,  from  chemicals  and  farm  materials. 
Sent  by  Dr.  W.  J.  Courts,  Reidsville. 

1688 — A  sample  of  home-made  fertilizers,  marked  "by  the  Eastern  Carolina 
Company."     Sent  by  Mr,  H.  L.  Troutham,  Battleboro. 

1697 — Another  sample  of  same  preparation  as  1661,  Dr.  Courts' s  tobacco 
manure. 

I073 — Mr.  G.  W.  Wright,  of  Henderson,  made  a  mixture  according  to  one 
■of  the  formulas  supplied  by  dealers  in  agricultural  chemicals.  The  object  of 
these  dealers,  of  course,  is  to  sell  as  large  a  line  of  chemicals  as  possible. 
Hence  their  formulas  alwaj's  call  for  a  long  list  of  chemicals,  some  of  which,  at 
least,  are  seldom  needed.  It  is  very  certain  that  for  general  purposes  the  sul- 
phate of  soda,  salt  and  plaster  in  the  following  one,  might  have  been  omitted, 
and  their  value  invested  in  more  ammonia  and  kainite,  which  last  contains  all 
the  common  salt  that  is  needed.     The  formula  reads  : 

Dissolved  bones. . . . ._ 600  pounds 

Acid  phosphates 600 

Sulphate  of  soda 150 

K  ainite 200 

Salt . 100 

Plaster 300 

Sulphate  Ammonia 50 


2,000 


Here  we  have  a  ton  of  "  home-manure  "  without  a  particle  of  home  mate- 
rial in  it.  The  end  to  be  reached  in  encouraging  the  production  of  home 
manures  is  the  saving  of  home  materials.  We  desire  to  educate  our  farmers  up 
to  the  point  of  saving  and  utilizing,  to  the  best  advantage,  every  particle  of  sta- 
ble manure,  cotton  seed,  muck,  mold,  litter,  or  other  resources  of  the  farm.  I 
fail  to  see  that  anything  is  to  be  gained  by  buying  the  ingredients  of  a  ton  of 
fertilizer  in  separate  packages.  On  the  contrary,  there  must  be  loss  at  every 
point  ;  the  highest  retail  prices  must  be  paid  for  the  small  packages  of  different 
things.  The  manufacturers  can  do  the  mixing,  which  is  such  an  important 
matter,  to  far  better  advantage  in  everyway  than  the  farmer,  as  an  analyses  of 
the  sample  of  the  above  mixture  show.  The  analysis  does  not  correspond  at  all 
to  what  the  ingredients  in  proportion  given,  should  give.  A  good  mixing  has 
not  been  accomplished.     Supposing  that  honest  dissolved  animal  bones  were 


86        Annual  Keport  N.  C.  Experiment  Station. 

used  with  this  amount  of  sulphate  of  ammonia,  the  analysis  should  show  a  to- 
tal of  at  least  1.20  per  cent,  of  ammonia.  The  sample  contained  almost  none. 
The  available  phosphoric  acid  is  far  short  of  the  formula  also.  The  sample 
contains  an  excess  of  the  least  valuable  ingredients,  the  plaster  and  sulphate  of 
soda.  The  crop  results  from  such  a  badly  prepared  fertilizer  must  necessarily 
be  very  far  short  of  what  it  would  be  if  a  perfect  mixing  of  all  the  ingredients 
had  taken  place. 
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BY-PRODUCTS  OF  THE  RICE  INDUSTRY. 

Rice  has  always  been  a  very  valuable  product  in  the 
southeastern  section  of  our  State,  but  the  cultivation  of 
upland  rice,  introduced  during  the  last  few  years,  has  very 
greatly  extended  the  area  of  rice  production,  and  has  given 
this  subject  new  interest  and  importance. 

The  same  rice  that  grows  on  the  flooded  lands  will  grow 
upon  the  uplands.  Although  it  does  not  attain  such  per- 
fection upon  uplands  as  upon  lowlands,  a  profitable  crop  of 
rice  can  be  grown  on  any  soil  capable  of  producing  a  good 
crop  of  corn  or  wheat.  It  is  perfectly  at  home  in  any  lati- 
tude whose  warm  season  is  long  enough  to  allow  it  five 
months  without  frost.  This  makes  it  a  suitable  crop  for  all 
of  the  South  Atlantic  States,  or  at  least  for  that  portion  of 
them  lying  east  of  the  mountains,  and  for  the  Mississippi 
Valley  States  as  far  north  as  South  Missouri  and  Kentucky. 
In  i  orth  Carolina  rice  has  been  successfully  grown  as  far 
west  as  the  foot  of  the  Blue  Ridge.  It  does  not  require  a 
hot  summer  necessarily,  but  only  a  long  enough  frostless 
season  to  admit  of  its  maturing.  It  has  the  fortunate  power 
of  putting  up  from,  the  roots  when  the  tops  are  cut  off  by  a 
late  spring  frost,  and  will  flourish  just  as  if  nothing  had 
happened,  only  the  time  being  lost.  An  early  fall  frost  will 
ruin  it,  however.  It  must  have  time  at  this  end  of  the  sum- 
mer to  mature. 

The  cultivation  is  simple  and  very  much  like  that  of 
cotton.  The  land  is  put  in  good  order  by  deep  plowing  and 
thorough  pulverizing,  the  rows  are  laid  off,  three  feet  apart, 
with  a  shallow  plow.  As  soon  as  the  danger  of  severe  cold 
is  past  in  the  spring,  the  seed  is  drilled  in  the  rows  and 
covered  two  or  three  inches.  When  the  rice  is  four  or  five 
inches  high,  it  is  chopped  out  to  a  stand  of  eight  inches 
apart,  leaving  two  or  three  stalks  in  a  hill.  The  later  cul- 
tivation is  like  that  of  cotton.     A  harvesting  machine  for 
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rice  is  a  much  needed  thing.  There  are  several  difficulties 
about  this  which  have  not  yet  been  overcome.  So  far  the 
rice  is  harvested  entirely  with  a  sickle. 

The  rice  crop  is  a  decidedly  profitable  one.  Land  capa- 
ble of  producing  20  bushels  of  corn,  will  bring  50  or  60 
bushels  of  rough  rice,  worth  recently  about  $1.00  per  bushel. 
The  only  discouragement  to  the  rice  culture  in  any  locality 
where  it  can  be  grown,  would  lie  in  the  absence  of  a  rice 
mill.  The  process  of  preparing  the  rice  for  the  table,  while 
perfectly  simple  in  theory,  has  only  been  carried  out  very 
successfully  by  large  and  expensive  mills.  We,  in  North 
Carolina,  have  a  number  of  these  rice  mills  already,  and 
others  will  follow  as  the  demand  is  created  for  them.  The 
recent  re-establishment  of  this  industry,  and  especially  the 
building  of  the  rice  mills  among  us,  created  the  occasion 
for  the  analyses  here  reported.  In  order  to  understand  the 
milling  process  and  its  products,  we  must  first  notice  the' 

STRUCTURE    OP   THE    RICE    GRAIN. 

(Oriza  Sativa.) 


The  section  of  the  rice  grain  was  prepared  by  cementing 
it  to  a  slip  of  glass  and  carefully  polishing  down  to  one-half 
the  thickness  of  the  grain.  It  was  then  removed,  recemented, 
polished  side  down,  and  again  polished  till  sufficiently  thin 
to  be  transparent. 

In  the  cut,  1  represents  the  bulk  of  the  grain  consisting 
of  the  cells  (cellulose)  filled  with  the  starch  granules  which 
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average  about  fsW  inch  in  diameter.  The  crossed  lines 
covering  the  larger  portion  of  the  diagram,  represent  the 
crackled  appearance  of  the  grain  due  to  the  effects  of  drying, 
and  not  the  cells  containing  the  starch,  which  are  about 
?w  inch  in  diameter. 

The  nitrogenous  portions  of  the  rice,  as  the  gluten,  etc., 
are  contained  in  the  hilum,  (2)  and  the  layer  continuous 
with  it  (3)  covering  the  whole  kernel.  Enveloping  the 
hilum  and  its  continuous  layer  is  a  very  delicate  membrane 
or  test  (4),  transparent  and  closely  adherent  to  the  underly- 
ing portions.  Covering  the  whole  grain  is  the  hull  or  husk, 
(5)  which  is  composed  of  two  layers,  the  inner  one  fibrous 
in  its  nature,  the  outer  one  granular  and  containing  much 

silica. 

<■ 

In  the  mill  the  rice  is  passed  first  between  a  pair  of  stones, 
cut  and  set  in  such  a  manner  as  to  knock  the  hull  off  and 
break  away  the  softer  hilum  with  the  least  injury  to  the 
rest  of  the  grain.  The  meal  made  of  the  hilum  and  the 
finest  portions  of  the  hull  are  separated  from  the  coarse 
hulls  by  a  sieve.  This  first  by-product  or  hilum  meal, 
containing  also  considerable  hull,  is  called  "  Douse"  or 
"bran." 

The  grain  passes  next  under  the  pestles.  These  are  of 
hard  wood  and  work  in  wooden  mortars.  Here  the  last  ad- 
hering  portions  of  the  hilum  are  knocked  off  and  the  greater 
part  of  the  layer  (3),  continuous  with  it  over  the  grain,  and 
its  delicate  membrane  or  test  (4)  are  also  removed.  The 
soft  and  inferior  grains  are  broken  and  powdered  in  the 
mortars,  and  thus  yield  their  starch  to  the  "Flour,"  which 
is  the  meal  sifted  from  the  rice  when  it  leaves  the  pestles. 
It  is  here  that  the  rice  is  put  to  the  severe  test.  Inferior 
rice  is  broken  more  by  the  pestles  and  yields  a  smaller 
grained  product,  while  it  gives  rise  to  more  "Flour."  The 
best  rice  is  hard  and  flinty,  and  is  little  broken  in  the  mor- 
tars. It  gives  then  the  beautiful,  large  grained,  glistening 
white  product,  which  receives  the  highest  price.     The  best 

\ 
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lowland  rough  rice  weighs  45  pounds  to  the  bushel,  and  will 
yield  23  lbs.  of  No.  1  A  rice.  Fair  upland  rice  weighs  about 
43  lbs.  to  the  bushel,  and  will  yield  about  20  pounds  of  cleaned 
rice  of  a  somewhat  lower  grade.  This  distinction  is  not 
invariable,  although  common.  Upland  rice  has  been  grown 
as  fine  as  any  lowland,  although  this  is  not  the  rule. 

From  the  mortars  and  the  succeeding  sifters,  the  grain 
passes  to  the  "  polishers."  Here  the  rice  is  passed  under- 
neath short,  stiff  brushes,  which  rub  off  the  last  of  the  layer 
(3)  and  a  good  deal  of  the  starch,  giving  the  grain  a  bright, 
glistening  white  appearance.  The  '''Polish"  is  the  by-pro- 
duct here.  The  grain  is  then  graded  according  to  size,  and 
is  ready  for  the  market.  Some  minor  processes,  occasionally 
added,  are  omitted. 

The  microscopical  examination  of  these  by-products  in 
the  preparation  of  the  rice  bears  us  out  in  the  above  dis- 
tinctions. An  examination  shows  the  bran  or  "Douse"  to 
consist  of  the  hull  (5),  membrane  (4)  and  the  hilum  (2.) 
The  "Flour"  is  largely  glutinous  from  the  layer  (3),  the 
residue  cf  the  hilum  and  a  small  admixture  of  starch.  The 
"  Polish  "  is  largely  starch,  containing  but  a  small  amount 
of  the  gluten  substance,  and  a  very  small  amount  of  cellu- 
lose. 

The  "Douse"  is  a  light  brown  meal,  and  weighs  24  lbs. 
to  the  bushel.  The  "  Flour"  is  a  still  lighter  colored  meal 
and  weighs  33  pounds  to  the  bushel.  The  "  Polish  "  is  a 
finer,  whiter  meal,  and  weighs  41  pounds  to  the  bushel- 
Doubtless  owing  to  the  large  amount  of  nitrogenous  matter 
and  oils  it  contains,  the  "  Flour"  will,  if  it  becomes  moist, 
"heat"  and  spoil  easily.  Bulked  up  wet  in  sacks,  it  will 
ferment  to  such  a  degree  as  to  destroy  the  sacks. 

ANALYSES. 

We  are  indebted  to  the  politeness  of  Messrs.  Giles 
and  Jones,  of  the  Carolina  Rice  Mills  at  Wilmington, 
N.  C,  for  a  large  number  of  samples  and  information  con- 
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cerning  them.  The  following  analyses  were  made  upon 
average  specimens  from  fair  milling  rice.  The  different 
analyses  of  "Douse,"  "Flour"  and  "Polish"  varied  very  little, 
and  only  one  of  each  is  given.*  The  hull  of  the  upland 
rice  appeared  to  be  slightly  different  from  that  of  the  low- 
land, and  both  analyses  are  given.  The  analysis  of  a  well 
cured  specimen  of  rice  straw  is  appended,  and  the  analyses 
of  some  well  known  articles  for  comparison  sake. 


NAME. 


"  Douse  "  or  rice  bran 

Rice  "flour." 

Rice  "  Polish." 

.Compared  with 

Wheat  bran,  western  wheat* 

Mixed  mill  feed,  average  18  anal- 
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*S.  W.  Johnson,  Rep.  Conn.  Station,  '76,  p.  59. 


These  results  would  lead  us  to  expect  that  the  rice  pro- 
ducts would  prove  very  valuable  feeding  stuffs.  They  are 
quite  remarkable  in  the  amount  of  fat  they  contain.  The 
hilum  (2),  and  especially  the  layer  (3)  continuous  with  it 
over  the  whole  seed,  is  singularly  rich  in  fatty  matter.  This 
is  the  source  of  the  fat  in  the  "  Douse,"  the  "  Flour  "  which 
receives  most  of  this  layer  (3),  and  accordingly  shows  the 
most  fat,  and  the  "  Polish  "  which  contains  a  good  deal 
also.  The  per  cent  of  protein  compares  favorably  wTith 
the  accepted  standards.  This  large  amount  of  fat  and  of 
protein,  together  with  the  considerable  amount  of  starch 
and  other  carbohydrates,  should  render  these  most  nutri- 
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tious  'articles.  'Their  fineness  and  the  evident  zest  with 
which  animals  eat  them,  show  them  all  which  could  be 
desired. 

The  German  Experiment  Stations  are  agreed  that  protein 
and  fat  are  of  equal  money  value,  and  that  this  value  is  to 
that  of  the  carbohydrates  as  5  to  1.  If  we  assume  a  price  of 
5  cents  a  pound  for  protein  and  fat  and  1  cent  for  carbohy- 
drates, we  get  the  following  figures  as  representing  the 
relative  money  value  of  these  articles  : 

Douse  or  rice  bran $i-37  per  cwt. 

"Flour," 1.87 

Polish 1.65 

•    Bran  of  western  wheat 1. 34 

Mixed  "  mill  feed," 1.41 


11     <  < 


<<      <  < 


<<      11 


The  '"'Douse"  is,  according  to  these  figures,  fully  equal 
to  wheat  bran,  while  the  "Flour"  and  "Polish"  are  deci- 
dedly superior  to  the  mill  feed. 

The  hulls  are  too  hard  and  rough  to  be  utilized  ordinarily 
as  feed.  They  contain  a  large  amount  of  silica  in  their 
outer  layer.  Where  they  are  burned  under  the  boilers,  a 
white  glass  forms  upon  the  bars,  made  from  their  ash. 
Otherwise  they  have  onjy  been  used  as  a  packing  mate- 
rial. 

Rice  straw,  when  it  is  wTell  cured,  makes  a  good  fodder. 
The  curing  is  rather  difficult,  but  we  are  told  it  can  be  ac- 
complished when  care  is  taken.  The  straw  is  soft  and  it  is 
well  relished  by  animals.  The  analysis  compares  well  with 
those  of  common   hay,  though    hardly  equal  to  timothy. 

Rice  "Polish  "and  "Flour"  by  other  names  are  conside- 
rably used  abroad  and  very  highly  esteemed.  They  are 
adapted  to  all  of  our  domestic  animals.  We  should  think  the 
"  Flour  "  especially  suitable  for  milch  cows  and  the  "Douse" 
for  hogs.  Horsed  are  known  to  do  well  on  "  Polish  "  as  the 
only  strong  food. 
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THE  COTTON  SEED  AND  ITS  PRODUCTS. 

The  structure  of  the  cotton  seed  is  quite  simple.  If  we 
take  a  seed,  strip  it  of  its  fibre  and  make  a  section  through 
it  the  long  way,  we  see  that  it  is  composed  of  a  kernel  or 
embryo  of  the  young  plant  folded  up,  and  an  outer  hull  or 
shell.  The  embryo  is  dried  and  shrivelled  up,  and  has  left 
the  inner  wall  of  the  hull ;  hence  the  kernel  will  easily  ^ 
fall  out  of  the  hull  when  it  is  cut  open. 

The  cut,  which  is  made  from  such  a  section,  magnified 
eight  diameters,  will  show  the  few  remaining  points  about 
the  structure  of  this  seed. 


I.— Hard  outer  covering  of  the  seed  or  hull,  of  'a  dark  brown  color,  smooth 
and  glossy  in  appearance,  from  the  outer  surface  of  which  the  fibres  spring. 

2. — Dried  matter,  formerly  continuous  with  the  stem  of  the  boll. 

3- — Thin  white  inner  covering  or  test,  continuous  over  the  whole  embryo. 

4. — Cavity  formed  by  shrinking  of  embryo  in  drying.  The  shape  of  the  em- 
bryo varies  a  good  deal  as  a  result  of  this  shrinking.  Its  general  appear- 
ance is,  however,  that  here  represented. 

5.— Embryo  or  young  plant  folded,  and  ready  to  push  its  sprout  through  the 
covering  at  7. 

6. — Oil  globules  scattered  throughout  the  embryo.     These  are  very  numerous 
although  comparatively  few  appear  in  a  single  plane. 
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As  this  seed  and  its  products  are  used  largely  as  feed  for 
animals  and  as  manure,  the  chemical  analyses  of  the  seed 
and  its  parts  will  instruct  us.  The  average  of  a  number  of 
weighings  of  the  kernels  and  hulls,  from  counted  cotton 
seed  careful^  separated  into  these  two  parts,  gave  us, 

Hulls. 49-9  Per  cent. 

Kernels 50.1        " 

At  the  oil  mills  the  kernels  and  hulls  are  always  assumed 
to  be  be  of  equal  weight.  This  must  be  very  nearly  the 
case. 

1.  Cotton  seed  as  a  ivhole.  The  whole  seed  is  not  adapted 
to  feeding.  The  w7oody  hull  and  the  fibre  still  clinging  to 
it,  are  great  obstacles  to  its  use  in  this  form.  Sheep,  hogs 
and  often  cows,  will  eat  the  whole  seed,  but  with  nothing 
like  the  relish  w7ith  which  they  devour  the  meal  from  the 
kernels.  As  a  feeding  stuff  cotton  seed  can  be  only  used 
to  best  advantage,  therefore,  w7hen  they  are  manufactured 
into  the  cake  or  meal. 

The  rawT  seed  are  extensively  used,  however,  as  a  manure, 
and  where  the  cotton  seed  oil  mill  is  not  convenient,  or  the 
seed  cannot  be  manufactured  to  advantags,  this  is  probably 
the  best  use  to  put  them  to.  The  analyses  of  the  whole  seed 
have  thus  a  great  interest  for  our  farmers. 

Cotton  seed  are  most  valued  for  their  nitrogen,  or  the 
ammonia  this  gives  rise  to.  Determinations  of  ammonia  in 
them  run  from  2.40  to  3.45  per  cent,  according  to  our 
experience.  Leaving  out  seed  known  to  have  been  dam- 
aged, and  all  distinctly  inferior  and  defective  lots  of  seed, 
the  average  of  sound,  ordinarily  air-dry  seed  as  they  come 
from  the  gin,  is  very  nearly  3  per  cent  of  ammonia.  This 
round  figure  may  be  safely  taken  for  sound,  fairly  plump 
cotton  seed,  grown  on  our  uplands.  Seed  from  the  richest 
bottom  lands  are  plumper  and  yield  a  little  more  ammonia. 

Cotton  seed  when  moistened  and  heaped  up  ferment  or 
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"beat"  very  easily.  The  embryo  is  killed  first,  and  tbe 
decomposition,  if  not  checked,  goes  on  to  the  complete  de- 
struction of  the  seed  and  volatilization  of  all  of  the  ammo- 
nia. The  farmer  desires  to  avail  himself  of  this  property 
to  kill  his  seed,  but  he  does  not  desire  to  lose  any  ammonia. 
This  can  be  accomplished  by  keeping  the  heap  wet  with 
water  and  by  using  superphosphate,  kainite  and  a  plenty 
of  absorbing  material.  Others  accomplish  this  by  letting 
the  seed  "  heat  "  in  the  heap,  just  enough  to  kill  them,  and 
then  put  them  out  upon  the  land  immediately. 

We  have  made  the  moisture  and  nitrogen  determinations 
in  such  a  sample  of  seed  before  and  after  they  were  killed. 

Green  Seed.  Same  Seed  killed. 

Water  at  212  F 7.18  6.92  per  cent. 

Nitrogen... 2.68  2.74     "     " 

Equivalent  to  ammonia  . . 3.25  3.33     "     " 

The  killed  seed  are  weight  for  weight  a  little  superior  to. 
the  green  seed  in  the  amount  of  ammonia  contained.  But 
we  cannot  conclude  from  this  that  nothing  has  been  lost. 
On  the  contrary,  we  can  show  by  counting  out  and  weigh- 
ing some  of  these  live  seed  and  then  the  same  number  of 
dead  seed,  that  the  latter  are  considerably  lighter.  The 
seed  have  lost  in  weightin  the  killing  process.  The  above 
per  cents  only  show  that  the  relation  of  the  amount  of 
ammonia  to  that  of  the  other  constituents  has  remained 
unchanged.  How  much  was  lost,  we  could  not  ascertain 
from  the  small  samples.  The  subject  will  receive  further 
attention. 

As  for  the  mineral  constituents  or  ash  of  the  cotton  seed, 
the  following  average  of  six  anatyses  will  probably  give  us 
the  best  figures  to  use  in  calculating.! 

In  1000  parts  of  the  dry  substance  are  contained  : 

Cotton  Seed. 

Volatile  and  organic  matter . 963.40 

^Containing  nitrogen.. (25.00) 

Ash  or  mineral  water 36.60 


f  Wolff,  Ash  Analyses. 
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Containing  : 

Potash  _ H-77 

Soda  ._* - _ 3.20 

Lime 2.05 

Magnesia 5.99 

Oxide  of  Iron _ _.  0.71 

Phosphoric  Acid 11.41 

Sulphuric  Acid 0.79 

Silica 0.11 

Chlorine — 0.59 

*Equivalent  to  ammonia  3,03. 

Where  the  mill  is  not  convenient,  one  of  the  small  hul- 
lers  would  be  a  great  addition  to  the  farm  machinery. 
They  cut  the  seed  in  two  and  seperate  the  kernel  from  the 
hulls,  giving  the  planter  at  once  an  excellent  feeding  stuff 
in  the  kernels, and  a  good  composting  material  in  the  hulls. 
The  excess  of  oil  in  the  kernels,  over  and  above  what  is 
useful  in  the  feeding  stuff,  may  be  some  disadvantage.  The 
kernels  must  be  used  carefully  and  only  in  small  amount 
in  feeding.  If  it  is  remembered  that  they  are  very  concen- 
trated food,  there  will  be  no  risk  of  any  injury  to  stock  in 
using  them. 

2.  Kernel  of  the  cotton  seed.  This,  as  we  saw  above,  is  sim- 
ply the  embryo  or  young  plant  folded  up  and  enveloped  in 
a  thin  white  covering  or  test.  There  is  incorporated  into 
its  structure  by  nature  an  unusually  liberal  amount  of  ni- 
trogenous matter  and  fats,  designed  to  give  the  young  plant 
a  vigorous  start,  as  well  as  considerable  mineral  matter. 
It  is  this  nitrogenous  matter  and  fats  which  give  the  kernel 
or  cak3  made  from  it  its  peculiar  value  as  a  feeding  stuff, 
while  the  same  nitrogenous  matter,  together  with  the  ash 
constituents  render  the  seed  so  valuable  as  manure.  Some 
additional  stores  of  food  for  the  young  plant,  chiefly  min- 
eral matter  which  becomes  available  as  the  hull  cleca}rs,  are 
contained  in  the  hull. 
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Food-stuff  analysis  of  Kernels.  A  sample  of  kernels  of  air-dry  seed, 
grown  on  uplands,  variety  "  Georgia  Prolific,"  carefully  separated  by  hand, 
gave  the  following  results  : 

Moisture  @  212°   F ... 6.27  per  cent. 

Ash 4°3 

Fats 36-55       " 

Crude  cellulose k . 4.38        " 

Proteins,  nitrogenous  matter 29.25*     " 

Carbohydrates,  N.-free  extract. I9-52       " 

100  00 
Nutritive  ratio  1:  2.07. 


*Nitrogen  4.98  equivalent  to  ammonia  5.68  per  cent* 

Analysis  of  Ash  of  cotton  seed  kernels.     Same  as  last. 

Crude  Ash,  Pure  Ash. 

Carbondioxide      Carbondioxide 

included.  excluded. 

Carbondioxide 0. 28  

Potash 28.27  28.37 

Lime 4.08  4.10, 

Magnesia 19-37  19-44 

Ferric  oxide 0.71                         0»7£. 

Sulphuric  acid 2.94                        2-95 

Phosphoric  acid 42. 78  42\93" 

Silicic  acid 1.35                         1. 36. 

Chlorine 0.14                        0.14 

99.92  100.00 

Deduct  oxygen  equivalent  to  chlorine 0.03 

99.89 

Calculated  to  1.000  parts  of  kernels,  air-dry. 

Potash 11.43 

Lime 1.64 

Magnesia. 7.83 

Ferrie  oxide , o.  28 

Sulphuric  acid _ 1,18 

Phosphoric  acid 17.30 

Silicic  acid , o.  54 

Chlorine , 0.05 

3.  The  hulls  of  cotton  seed  are  probably  too  hard  and  tough 
to  be  used  ordinarily  as  a  feeding  stuff, 

7 
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The  analysis  shows  that  they  are  mainly  made  up  of 
woody  fibre  and  contain  little  of  any  nutritive  value. 

FOOD    STUFF    ANALYSIS    OF    HULLS, 

From  the  same  seed  as  kernels  above. 

Moisture  @  2120  F 9.16  per  cent. 

Ash 2.28 

Fats 0.58 

Crude  cellulose, 47-12 

Proteins. 2.19* 

Carbohydrates. , 38.67 

IOO.00 
Nutritive  ratio  1:39. 


*  Nitrogen  0.35,  equivalent  to  ammonia  0.42. 

The  analyses  of  kernels  and  hulls  having  been  made  from 
identically  the  same  specimen  of  seed,  we  can  calculate  a 
food  stuff  analysis  of  the  whole  seed  from  these  analyses  of 
its  two  parts.  These  seed  were  found  above  to  divide  them- 
selves into  two  very  nearly  equal  parts  when  they  are  sep- 
arated into  kernels  and  hulls.  We  have  assumed  that 
hulls  and  kernels  were  of  exactly  equal  weight  in  calcula- 
ting the  following 

FOOD    STUFF   ANALYSIS   OF   WHOLE    SEED. 

Moisture  ©  2120  F ■ 7.72  per  cent. 

Ash 3.16        '■ 

Fats 18.56 

Crude  Cellulose 25.75 

Proteins .    15. 72 

Carbohydrates 29.09        " 

100.00 
Nutritive  ratio  1:  4.66. 


V 
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Analysis  of  Ash  of  Hulls.     Same  material  as  above. 

Crude  Ash,  Pure  Ash 

Carbondioxide,  Carbondioxide, sand 
sand,  coal  and  and  coal  ex- 

loss  included.  eluded. 

Carbondioxide  . 20.10  .... 

Sand  and  coal. 7.56  .... 

Potash „ 42.13  57-95 

Lime _  5.29  7.28 

Magnesia 11.29  15-53 

Ferric  oxide f. ....      1.36  'I.87 

Alumina 0-33  °-45 

Phosphoric  acid 2.96  4-07                                   >..* 

Sulphuric  acid. 3.04  4. 18 

Soluble  silica. 1.21  1.67 

Chlorine 1.74  2.39 

Soda,  undetermined,  and  loss 3.35  4.61 

100.36  IOO.00 

Deduct  oxygen  equivalent  to  chlorine 0.36 

1 00.  bo 

Calculated  upon  1,000  parts  of  hulls,  air-dry,  the  ash  constituents  are: 

Potash 13.2 1 

Lime 1.66 

Magnesia . 3.54 

Ferric  oxide 0.43 

Alumina o.  10 

Phosphoric  acid 0-93 

Sulphuric  acid 0.95 

Silica . o.  38 

Chlorine 0. 54 

Soda,  &c 1.05 

Commercial  Ash  of  Cotton  Seed  Hulls.  The  hulls  are  often 
burned  at  the  oil  mills  with  more  or  less  wood  and  give,  as 
might  be  expected  from  the  above  analysis,  an  ash  remarka- 
bly rich  in  potash.  The  ash  absorbs  moisture  readily  and 
is  generally  found  thus  to  contain  much  water.  It  contains 
also  considerable  sand  and  coal.  Where  care  is  taken  to 
burn  the  ash  thoroughly,  not  using  too  much  wood,  and  to 
keep  it  dry,  an  ash  may  be  easily  obtained  containing  30 
per  cent  of  potash. 
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The  following  is  a  specimen  of  hull  ashes,  prepared  with- 
out any  care  and  mixed  probably  with  one-third  wood  ashes  : 

Moisture  @  212  F 15.36  per  cent. 

Silica  and  insoluble 5.91  " 

Organic  matter  and  char 14,73  " 

Potash 21.78  " 

Lime 7.85  " 

Magnesia 5.57  " 

Phosphoric   acid , H-39  " 

Carbonic  acid,  sulphuric  acid,  soda,  oxide  of  iron,  alumina,  etc., 

undetermined , I7-4*  " 

100.00        " 

« 

The  average  of  four  other  analyses  of  similar  ashes  gives 
potash  19.7,  phosphoric  acid  9.2  per  cent.  The  potash  is 
almost  all  soluble  in  water.  Nearly  the  whole  of  the  phos- 
phoric acid  present  dissolves  in  standard  citrate  solution. 
Even  this  poorly  made  ash  is  thus  a  valuable  fertilizer.  The 
above  specimen  sold  for  $12.00  per  ton.  If  we  compare  it 
with  commercial  fertilizers,  the  potash  it  contains  alone  is 
worth  twice  this  sum. 

From  the  analyses  of  the  ashes  of  kernels  and  of  hulls,  we 
can  calculate  an  analysis  of  the  whole  seed,  since  the  mate- 
rial used  is  identically  the  same  throughout.  The  per  cent 
of  ash  found  in  kernels  was  4.03,  in  hulls  2.28  ;  the  per  cent 
in  the  whole  seed  should  be  3.15,  therefore.  Direct  deter- 
mination of  ash  in  the  seed  agrees  closely  with  this. 

The  ash  analyses  of  kernel  and  hulls,  given  above  ;  the 
analysis,  calculated  for  the  whole  seed  from  these;  and  an 
average  of  six  direct  analyses  of  the  ash  of  the  whole  seed 
are  grouped  together  in  the  following  table  for  comparison's 
sake : 
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Ash. 
Constituents. 


Potash 

Soda 

Lime 

Magnesia 

Ferric  Oxide 

Alumina  f 

Phosphoric  Acid.  . 
Sulphuric  Acid. . .  . 

Silica 

Chlorine 


In  ioo  Parts  Pure  Ash. 


M 


28.37 


4.10 

19.44 

0.71 


42.93 
2.95 
1.36 
0.14 


3 


57-95 
4.61 

7.28 

15.53 
1.87 

o.45 
4.07 
4.18 
1.67 
2-39 


2^* 

"o  1u  jh 
>  CO   o 


43-16 
2,31 
5-69 

17.43 
1.29 
0.23 

23-50 
3.56 
1.52 
1.26 


<u 


%*. 


>  CO    <L> 


32.15 
8-75 
5.6l 

16.63 
1-95 


3I.I6 
2.l6 
0.3I 
1.62 


In  1,000  Parts  Air-Dry 

Substance. 


M 


11.43 


1.64 

7.83 
0.28 


17.30 
1. 18 

o.54 
0.05 


2 


13.21 
1.05 
1.66 
3-54 
o.43 
0.10 

o-93 
o.95 
0.38 
0-54 


O    oj 
>  CO 


ft  x3 

O    01 


I3.6O 
0.73 
1.79 
5-51 
O.4I 
0.07 
7.40 

1. 12 
O-48 
O.4O 


CO    0J 


11.77 
3.20 
2.05 

5-99 
0.71 


11. 41 
0.79 
0.11 
o.59 


*  Wolff,  Ash  Analyses,    f  Accidental  impurity. 


The  ash  of  the  cotton  seed  resembles  the  ash  of  the  cereals 
closely  in  containing  large  amounts  of  phosphoric  acid  and 
potash,  the  magnesia  far  surpassing  the  lime  in  amount. 
Comparing  the  ash  of  kernels  and  hulls,  we  see  that  the 
kernels  are  distinguished  for  their  large  amount  of  phos- 
phoric acid,  the  hulls  for  the  large  amount  of  potash  they 
contain.  The  hulls  contain  the  soda  also.  The  kernels 
contain,  next  in  importance  to  phosphoric  acid,  potash  and 
magnesia  in  large  amounts. 

4.  Cotton  Seed  Meal  This  meal  is  largely  used  in  the 
South  as  an  ingredient  of  fertilizers.  It  supplies  nitrogen 
or  ammonia  chiefly.  In  determining  its  value  as  a  manure, 
therefore,  we  ascertain  the  amount  of  ammonia  it  is  capa- 
ble of  yielding,  occasionally  also  the  amount  of  phosphoric 
acid  it  contains. 
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a.  As  A  Manure. 

1839  is  a  sample  of  bolted  meal,  1S40  boltings  from  this.      1695  and  1822  are 
other  samples  of  cotton  seed  meal. 


Moisture  ...... 

^Organic  matter 
f  Ash,  total 


Ash,  soluble , 

*Con  taming  Nitrogen , 

Equivalent  to  Ammonia 

f Containing  Phosphoric  Acid. 


1839 


pr.  ct. 

8.85 

87.26 

3-89 


2.69 
6.90 

8.38 
2.63 


1840 


pr.  ct. 

8-93 

87.97 
3.10 


1.98 

6.  S3 
8.29 
2.63 


1695 


pr.  ct. 
9-31 

84.67 

6.02 


6.70 

8.14 


1822 


pr.  ct„ 


7-05 

8.56 


Samples  1839  and  1840  are  virtually  the  same  material, 
from  the  same  mill.  The  former  is  only  the  finer  and  the 
latter  coarser  portions.  None  of  these  samples  are  up  to  the 
highest  grade  of  cotton  seed  meal  in  their  amount  of  ammo- 
nia. The  kernels  were  not  well  cooked  or  well  pressed,  and 
the  meal  contains  thus  too  much  oil  remaining  in  it.  The 
best  specimens  of  cotton  seed  meal  yield  9  to  9J  per  cent  of 

ammonia. 

b.  As  a  Feeding  Stuff. 

The  samples  are  the  same  as  the  last,  omitting  1822. 


1695 

6.31 
6.02 

22.01 
4.3a 

41.87 


Moisture 

Ash 

Fats.... 

Crude  Cellulose 

Proteins 

Carbohydrates 

Nutritive  ratio  is  as  I  to 


1839 

8.85 

1840 

8-93 

3-89 

3.10 

Z9-53 

17.46 

4-03 

6.03 

43.12 

42.69 

20.58 

21.79 

1.02 

1.07 

I.( 
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The  samples  contain  an  unusual  amount  of  oil  or  fats,  as 
already  noted.  Best  cotton  seed  meal  contains  not  exceed- 
ing 12  per  cent,  of  oil  left  in  it.  We  found  above  that  the 
kernels  in  the  green  state  contained  36.55  per  cent  of  fat. 
It  is  very  bad  work  which  leaves  over  one-half  the  oil  in 
the  cake. 

Cotton  seed  meal  can  be  used  to  best  advantage  in  this 
character  as  a  feeding  stuff.  Rich  food  makes  rich  manure, 
and  when  the  animal  is  fed  on  this  meal,  it  is  not  altogether 
lost  as  a  manure,  but  merely  changed  in  form. 

In  a  section  where  feeding  stuffs  are  in  such  demand  as 
in  ours,  cotton  seed  kernels  and  cotton  seed  meal  ought  to 
be  much  more  used  than  they  are.  In  view  of  this  neglect 
of  them,  it  may  be  well  to  explain  their  true  position  among 
foods  for  cattle  and  the  proper  manner  of  using  them. 

Cotton  seed  is  remarkable  for  the' amount  of  protein  and 
of  fat  it  contains.  These  facts  should  be  kept  in  view  always 
in  using  cotton  seed  meal  as  a  feed.  Observation  and  ex- 
periment have  taught  us  what  are  the  most  economical  and 
most  healthy  combinations  of  protein,  fat  and  starch  for  the 
various  domestic  animals,  and  the  ideal  feed  for  any  given 
animal  is  one  containing  these  ingredients  in  these  propor- 
tions. Figures  expressing  the  amounts  of  digestible  protein, 
fat  and  starch,  suitable  for  different  animals,  in  pounds  per 
1 ,000  pounds  of  live  weight  are  called  "  Feeding  Standards." 
They  have  been  determined  in  the  case  of  all  the  more 
common  animals.  Comparatively  few  articles  contain  these 
ingredients  in  the  proper  proportions,  and  in  a  great  ma- 
jority of  cases,  therefore,  when  animals  are  fed  without  re- 
gard to  these  feeding  standards,  there  is  a  great  waste  of 
valuable  constituents  of  the  feed.  The  animal  is  compelled, 
under  the  circumstances,  in  order  to  get  the  necessary 
amount  of  some  ingredient  that  he  needs  especially,  to  con- 
sume an  excess  of  certain  other  things  associated  with  the 
needed  ingredient,  which  are  then  not  assimilated,  but  pass 
into  the  manure  and  are  lost  as  feed.  Itgenerally  is  necessary, 
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therefore,  to  mix  feeds  of  different  composition  in  order  to 
produce  a  perfect  ration  for  any  animal.  Some  materials 
contain  an  excess  of  one  ingredient,  some  of  another.  The 
cereal  grains,  potatoes,  turnips  and  mangolds,  are  compara- 
tively-rich  in  starch  and  digestible  cellulose,  for  example  : 
Flax  seed,  cotton  seed,  peas  and  beans  are  rich  in  protein, 
while  very  few  articles  contain  the  proper  ingredients  in 
even  approximately  the  right  proportion. 

It  is  in  this  connection,  now,  that  we  can  understand  best 
the  ti  ue  position  of  cotton  seed  among  feeding  stuffs.  It  is  a 
member  of  a  class  of  bodies  which  is  very  small,  the  class  of 
materials  distinguished  by  large  amounts  of  digestible  protein 
and  fat.  Bodies  containing  an  excess  of  starch  are  abun- 
dant. Some  seeds  like  peas  and  beans  are  particularly  rich 
in  protein,  but  they  contain  little  fat  at  the  same  time. 
Cotton  seed  and  flax  seed  are  almost  the  only  common  ma- 
terials affording  protein  and  fat  both  in  large  quantities. 
The  proper  use  of  cotton  seed  meal  is  clearly,  then,  to  sup- 
plement feeds  deficient  in  protein  and  fats. 

Let  us  illustrate  how  cotton  seed  meal  may  come  in  in  a 
most  useful  way.  We  have  been  feeding  our  milch  cows,  we 
will  suppose,  at  the  rate  of  10  pounds  of  hay,  20  pounds  of 
rutabagas  and  10  pounds  of  corn  meal  per  1,000  pounds  live 
weight  per  day,  and  we  wish  to  see  whether  this  accords 
with  the  feeding  standard  given  by  the  authorities  for  milch 
cows.  We  look  to  the  tables  of  composition  of  feeding  stuffs 
and,  finding  the  anal yses  of  hay,  rutabagas,  and  corn  meal, 
we  take  the  amount.--  of  digestible  protein,  starch  and  fat 
in  each  for  10,  20  and  10  pounds  respectively,  and  arrange 
them  thus: 

Digestible. 


Protein,  lbs.  Starch,  lbs.  Fat,  lbs. 

10  pounds  of  Hay  contain o.  5  4.3  o.  1 

20       "  Rutaba6as  contain 0.2  20  ... 

10       "  Corn  Meal  contain 0.6  6.0  0.3 

40  pounds  of  this  feed  contain 1.3  12.3  0.4 
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Turning  now  to  the  feeding  standard  for  milch  cows,  we 
find  it  calls  for  25  pounds  of  digestible  protein,  12.5  pounds 
of  digestible  starch  and  starch  like  bodies,  and  0  6  pounds 
of  digestible  fat.  We  have  recourse  to  cotton  seed  meal  and 
find  by  an  easy  calculation  that  it  will  require  about  three 
pounds  to  give  us  the  protein  we  still  need.  The  feed  with 
this  added,  will  stand  as  follows: 

Digestible. 


Protein,  lbs.     Starch,  lbs.     Fat,  lbs. 

40  pounds  of  feed,  as  above 1.3  12.3  0.4 

3        "  Cotton-seed  Meal 1.2  0.6  0.4 


43  pounds  of  complete  feed  contains 2.5  12.9  0.8 

We  see  thus  that,  although  cotton  seed  meal  cannot  be 
substituted  for  grain  in  the  best  and  most  rational  system 
of  feeding,  it  fills  a  most  important  place.  As  a  highly 
nitrogenous  feed  it  answers  a  specific  and  very  important 
purpose.  Like  the  other  oil  cakes,  cotton  seed  cake  shoul4 
be  used  to  supplement  the  grains  and  fodders  yielding  an 
excess  of  starch  and  cellulose  alone.  In  practice,  cotton  seed 
cake  has  long  been  used  by  English  stock  raisers,  and  it 
commands  a  price  of  £.9  usually.  It  is  largely  used  on  the 
continent  also.  In  this  country  it  is  largely  used  at  the 
North  and  in  the  West,  especially  by  the  breeders  of  fine 
stock,  who  hold  the  oil  cake  in  great  favor. 
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PERUVIAN  GUANO. 

We  have  made  a  large  number  of  analyses  of  Peruvian 
guano,  of  different  grades,  during  the  year.  .The  most  re- 
liable brands  or  designations  under  which  this  guano  is 
placed  on  the  market  and  their  average  grades  are : 

No,  1. — Peruvian  Guano,  "  Standard"  or  "  Genuine"  The 
best  grade  of  original,  unmanipulated  guano,  usually  rep- 
resented to  contain  10  per  cent,  of  ammonia. 

No.  1. — Peruvian  Guano,  Lobos.  18  per  cent,  phosphoric 
acid,  5  of  ammonia  and  2.50  of  potash. 
[!  No.  1. — Peruvian  Guano,  Guaranteed.  This  has  been  over- 
hauled,  after  being  discharged  from  the  vessel,  lumps  crushed, 
screened  to  remove  any  stones  and  analyzed.  The  analysis 
is  branded  on  the  bag  and  the  article  is  sold  strictly  accord- 
ing to  the  analysis.  This  analysis  varies  a  good  deal,  but 
will  average  16  per  cent,  phosphoric  acid,  7  per  cent,  of 
ammonia,  and  3.5  per  cent,  of  potash. 

No.  1,  Peruvian  Guano,  Rectified.  The  pure  guano  ground 
and  mixed  with  sulphuric  acid  to  render  more  of  the  phos- 
phoric acid  soluble  and  to  "  fix  "  the  ammonia.  This  is 
usually  guaranteed  to  contain  10  per  cent,  of  soluble  phos- 
phoric acid  and  ammonia  each,  and  2  per  cent,  of  potash. 
Rectified  "  Oneco,"  is  a  different  and  inferior  brand  con- 
taining only  3  per  cent,  of  ammonia. 

No.  2,  Peruvian  Guano.  Contains  on  the  average  14  per 
cent,  phosphoric  acid,  3  per  cent,  ammonia  and  2  per  cent, 
of  potash. 

A  still  lower  grade  is  sometimes  sold  which  is  made  by 
grinding  up  the  hard  lumps  separated  from  the  guano  by 
screening.     See  sample,  No.  1499,  below. 

As  considerable  amounts  of  Peruvian  guano  are  still 
used  in  the  State,  especially  in  the  tobacco  and  the  truck- 
ing region,  a  large  part  of  which  is  bought  beyond  the 
State  and  beyond  the  reach  of  the  official  fertilizer  control, 
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we  have  endeavored  to  determine  the  grade  of  the  various 
articles  on  the  general  market.  The  following  samples  have 
been  examined.  Two  official  samples  of  licensed  brands  are 
added  for  comparison.  The  " available  phosphoric  acid" 
given  is  that  soluble  in  water  and  soluble  under  the  adopted 
conditions  in  standard  citrate  solution.  The  "  insoluble" 
is  the  residue  of  phosphoric  acid  which  fails  to  dissolve  in 
the  latter  solution.  It  is  probable  that  all  the  phosphoric 
acid  of  genuine  unmanipulated  Peruvian  guano  is  within 
the  reach  of  plants  to  take  up.  Bat  these  tests  were  made 
for  the  sake  of  comparison  with  ammoniated  superphos- 
phates. 

Articles  sold   as  "  No.  1,  Peruvian  Guano,  Standard 

or  Genuine": 

1665,  official  sample  of  guano  called  "  Genuine  Peruvian 
Guano,  imported  by  Chas.  E.  Smith,  Wilmington,  N.  C,  con- 
taining ammonia  exceeding  6  per  cent."  This  is  the  high- 
est grade  of  No.  1,  Standard  guano  which  we  have  exam- 
ined- This  article  was  licensed  to  be  retailed  in  North 
Carolina  under  the  above  name  and  limitation. 

1570,  marked  "  No.  1  Peruvian  Guano,  imported  by  Irwin 
&  Co.,"  sample  sent  by  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C,  sold 
to  him  under  guarantee  as  No.  1  Peruvian,  Standard. 

1571,  marked  "  i  o.  1  Peruvian  Guano,  imported  by  Hur- 
tado  &  Co.,  New  York,  consignees  of  the  Peruvian  govern- 
ment." Sample  sent  by  Mr.  R.  S.  Mitchell,  Ruffin,  N.  C, 
sold  under  guarantee  as  No.  1  Peruvian,  Standard. 

1580,  marked  "No.  1  Peruvian,"  sample  drawn  by  in- 
spector at  Henderson,  where  it  was  proposed  to  put  the 
article  on  sale.  As  no  license  was  taken  out  on  the  article 
and  it  was  not  the  goods  of  Charles  E.  Smith,  on  which  a 
license  for  this  grade  was  paid,  the  goods  were  shipped  back 
to  Norfolk,  whence  they  came. 

1581,  marked  "  No.  1  Peruvian  Guano,  Standard,  purchase 
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of  '81,  J.  H.  Harris,"  sample  sent  by  J.  W.  Bass,  Rocky 

Mount. 

1582,  marked  same  as  last,  and  "purchase  of  '82." 

1672,  marked   "Best  Quality  Peruvian  Guano,"  sent  by 

D.  C.  Way,  Esq ,  Haslin,  N.  C.     This  is  No.  1  Standard. 
1741,  marked  "No.  1  Peruvian  Guano,  please  determine 

amount  of  ammonia,  claims  to  contain  10  per  cent.,  sold  by 

Hodgson  &  Co.,  of  Norfolk,  Va.,"  from  R.  A.  Norfleet,  Rox- 

abel,  N.  C 

Articles  sold  as  No.  1  Peruvian  Guano,  Lobos. 

1457,  No.  1  Peruvian  Guano,  Lobos,  official  sample  of 
article  sold  by  J.  M.  Hurtado,  New  York,  under  license  to 
sell  "  Peruvian  Guano  not  exceeding  six  per  cent,  am- 
monia." 

1504,  sample  received  from  W.  H.  McRary,  Wilmington, 
N.  C,  said  to  be  "Peruvian  Guano,  imported  by  J.  M. 
Hurtado,  New  York. 

Articles  sold  as  No.  1  Peruvian  Guano,  Guaranteed. 

1855,  "Peruvian  Guano,  12  per  cent,  ammonia,"  sent  by 
Upshur  Guano  Company,  Norfolk,  Va.,  at  request  of  Station. 
No.  4  Standard,  but  only  8.74  per  cent,  ammonia. 

1857,  "  Peruvian  Guano,  8  per  cent,  ammonia,"  sent  by 
Upshur  Guano  Company,  Norfolk,  Va.,  at  request  of  Station. 
Nearly  the  same  grade  of  guano  as  the  last,  8.86  percent,  of 
ammonia. 

1856,  "Peruvian  Guano,  6  per  cent,  ammonia,"  sent  by 
Upshur  Guano  Company,  Norfolk,  at  request  of  Station. 
Contains  7.35  per  cent,  of  ammonia.  These  three  articles 
are  much  more  nearly  alike,  as  far  as  the  ammonia  is  con- 
cerned, than  the  different  guarantees  would  indicate.  In 
content  of  phosphoric  acid  they  are  very  different.  The 
"6  per  cent."  contains  the  most,  22.5  per  cent.;  the  "12  per 
cent."  the  least,  15.4  per  cent. ;  while  the  "  8  per  cent." 
stands  in  between  with  19.15  per  cent,  of  phosphoric  acid. 
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Articles  sold  as  No.  2.  Peruvian  Guano. 

1662,  called  "  No.  2  Peruvian  Guano,"  sent  by  John 
Monroe,  Jr.,  Laurinburgh,  N.  C.  This  is  not  up  to  grade  of 
No.  2,  but  is  more  like  the  ground  screenings.  Compare 
with  1499. 

Lower  grades  of  "  Peruvian  Guano,"  so-called. 

There  are  various  lower  grades  of  so-called  Peruvian,  sold 
by  various  names.  They  are  not  standard  articles.  They 
vary  very  much  in  composition,  and  should  not  be  bought, 
unless  it  be  by  special  analysis  of  each  lot.  The  ground 
screenings  or  lumps,  separated  from  the  genuine  guano  and 
crushed,  belong  to  this  class.  Such  are  probably  the  fol- 
lowing : 

1181,  "Six  per  cent.  Lobos,  reground  by  A.  J.  Wedder- 
burn,  Baltimore."  Sample  from  Mr.  G.  M.  Powell,  Potecasi, 
N.  C.     Cost  $35.00. 

1499,  Farmer's  Peruvian  Guano,  sold  by  Chas.  E.  Smith, 
Wilmington,  N.  C,  sample  drawn  by  our  inspector.  Mr. 
Smith  claimed  to  have  received  this  article  under  a  misun- 
derstanding and  replaced  it  by  a  better  grade. 

The  samples  are  classified  according  to  the  repre- 
sentations made  concerning  them.  It  is  evident  from  the 
analyses  that  several  of  them  are  far  out  of  place.  1570, 
Guano  of  Irwin  &  Co.,  is  not  No.  1,  Standard,  but  probably 

Lobos.  1504,  Hurtado,  is  not  Lobos,  but  probably  No.  2 
Peruvian,  1662,  classed  as  No.  2,  is  not  No.  2,  but  belongs  to 
the  lowest  grade  of  guano.  1181,  called  "6  per  cent.  Lobos, 
re-ground,"  has  been  put  in  its  proper  place  in  the  lowest 
grade.  The  "re-grinding"  was  probably  of  the  nature  of 
an  adulteration.  • 

These  analyses  indicate  that  the  greatest  care  must  be 
taken  in  buying  Peruvian  guano,  by  purchasing  from  re- 
sponsible parties,  demanding  a  guarantee  as  to  composition 
and  having  the  particular  article  analyzed.  There  is  still 
a  certain  amount  of  good  Peruvian  guano  on  the  market, 
but  only  the  wise  and  careful  are  likely  to  get  hold  of  it. 
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ANALYSES  OF  PERUVIAN  GUANOS. 


1665 
1570 

1 57 1 

1580 

1581 

1582 

1672 
1 741 


CLASS  AND  NAME. 


No.  1  Peruvian  Guano — Stand- 
ard or  Genuine  is  usually  guar- 
anteed to  contain 

Genuine  Peruvian  Guano, 
Smith's 

No.  1  Peruvian  Guano,  Irwin 
&  Co 

No.  1  Peruvian  Guano,  Hurta- 
do  &  Co 

No.  1  Peruvian,  found  at  Hen- 
derson..   

No.  1  Peruvian,  Standard,  '81, 
Harris 

No.  1  Peruvian,  Standard,  '82, 
Harris 

Best  quality  Peruvian  Guano. .  . 

No.    1    Peruvian,    Standard, 
Hodgson  &  Co 


1457 
1504 

1855 
1857 
1856 

1662 


1181 

1499 


No.  1  Peruvian  Guano,  Lobos 
is  usually  guaranteed  to  con- 
tain  , 

No.  1  Peruvian  Guano,   Lobos 
Hurtado  &  Co 

Peruvian  Guano,  Hurtado  &  Co 


No.  1  Peruvian  Guano,  guaran 

teed — 
Peruvian  Guano,    "  12  per  cent 

Ammonia," 

Peruvian   Guano,   "8  per  cent. 

Ammonia," 

Peruvian  Guano,   "  6  per  cent 

Ammonia," ... 


No.  2  Peruvian   Guano,  usually 
represented  to  contain. 


No.  2  Peruvian  Guano,   sent  by 
John  Monroe,  Jr 


Lower  grades  of  Peruvian  Guano 

Six  per  ct.  Lobos,    "reground," 

Farmer's   Peruvian  Guano, 

Smith's 


11.88 
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2.29 

7.84 
3.08 
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15-00 

14.32 

22.29 

17.00 

12.51 

12.82 

14.48 
16.96 


8.75 
6.88 


2.47 
1. 14 


18.00 

20.71 
14-54 


15-40 
19.15 
22.51 

14.00 

8.80 

11.22 

8.02 


O 


9.49 

4-50 
5.80 
6.87 

8.10 

8.66 
7.40 

7-8i 


4.67 
3.06 


7.20 
7-30 
6.05 


1.60 

i-95 
1.64 


9-  * 

<U     .r-H 

•g  s 


10.00 

11.52 

5-50 

7.00 

8-34 
9-83 

10.51 
8-95 

9.48 

5-oo 

5-< 
3-72 


8.74 
8.86 

7-35 

3-oo 
1.94 

2.36 
1.99 
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MISCELLANEOUS  FERTILIZERS. 

A  number  of  analyses  of  phosphates  and  miscellaneous 
fertilizers,  not  licensed  in  the  State,  made  on  samples  pro- 
cured by  the  Commissioner,  ourselves  or  private  parties,  are 
grouped  together  here  : 

1448  was  a  sample  of  superphosphate  called  Georgia  Grange  Chemicals, 
sent  by  Mr.  James  Boggan,  Wadesboro.  He  represents  it  to  be  a  fair  sample 
of  the  contents  of  a  bag  of  this  article  purchased  by  him.  The  samples  was 
full  of  rather  hard  lumps  of  marl.  These  lumps  too  coarse  to  pass  through  a 
sieve,  12  mesh  to  the  square  inch,  were  62.8  per  cent,  of  the  whole.  This 
marl  contained  only  0.91  per  cent,  of  phosphoric  acid,  that  is,  it  was  not  un- 
dissolved phosphate  rock.  The  finer  portion  was  a  good  superphosphate.  The 
bagging  of  the  lumps  along  with  the  superphosphate  must  have  been  the  result 
of  oversight  or  carelessness  rather  than  designing  fraud. 

"Floats"  and  Kainite. 

1789  was  a  specimen  of  finely  ground  phosphate  or  "  Floats,"  from  South 
Carolina  land  rock,  sent  to  the  Station  by  Dr.  R:  H.  Lewis,  of  Raleigh. 

1826  was  a  sample  of  a  mixture  of  "  Floats  "  with  one-third  its  weight  of 
Kainite,  from  the  same  gentleman.  The  mixture  was  very  beautifully  made. 
The  per  cent,  of  phosphoric  acid  soluble  in  standard  ammonium  citrate  solu- 
tion was  determined  in  each  case.     See  chapter  on  Fine  Ground  Phosphates. 

1789  1826 

li  Floats."  "  Floats  "  and  Kainite. 

Total  phosphoric  acid 26.55  Per  cent.  18.91  per  cent. 

Equivalent  to  bone  phosphate 57-QO       "  41.28       " 

Phosphoric  acid  soluble  in  citrate   ....      6.25        "  3.70       " 

Potash 4. 29       " 

Superphosphates. 

1468.  Georgia  State  Grange  Fertilizer,  manufactured  by  Baldwin  &  Co., 
Newark,  N.  J.     Sample  from  the  Commissioner  of  Agriculture. 

1565.  Baugh's  Double  Eagle  Phosphate.  Baugh&  Sons,  manufacturers,  Bal- 
timore. Sample  sent  by  Mr.  S.  K.  Edwards,  Boykins*  Depot,  Va.,  (near  the 
State  line).     Cost  $25  per  ton  in  Baltimore. 

1 5 12.  Sample  of  "  sweepings  and  scrapings  from  a  fertilizer  factory,"  found 
in  hands  of  Mr.  Sharp,  at  Lincolnton  ;  sold  at  $15  a  ton.  From  the  Commis- 
sioner of  Agriculture. 

1751.  Sample  of  "  English  Ammoniated  Superphosphate,"  sent  by  Mr.  P. 
M,  Wilson,  Raleigh. 

1739,  mar"ked  "  Prov.  Bone  Guano,"  from  Messrs.  Terry  and  Lassiter  Win- 
ton,  N.  C. 

1790.  Imperial  Guano,  manufactured  by  Imperial  Guano  Company,  Norfolk 
Va.,  claims  to  contain   a  minimum  of  n   per  cent,   phosphoric  acid,    10  per 
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cent,  ammonia  and  5  per  cent,  of  potash.  Sent  by  Mr.  N.  W.  Crawford, 
Elizabeth  City.  An  article  put  up  for  truckers.  It  fails  considerably  of  its 
claims. 

The  following  four  samples  are  from  some  shipments  of 
English  superphosphates  received  at  Norfolk,  Va.,  drawn 
for  the  Station  : 

1851  is  a  sample  of  superphosphate   ammoniated   entirely   with  "shoddy.* 
The  wool  is  in  large  amount  and  can  easily  be   seen.     A  careful  examination 
did  not  detect  any  other  source  of  nitrogen. 

1852  is  another  socalled  ammoniated  superphosphate.     Was  supposed  to  be 
another  "  shoddy  "  article,  but  none  was  found.    It  contained  little  or  no  nitro 
genous  matter. 

1853,  marked  "  16  per  cent,  superphosphate  from  Spanish  rock."  Sixteen 
per  cent,  was  intended  to  refer  to  the  soluble  phosphoric  acid,  doubtless.  It  is 
a  very  soluble  phosphate,  containing  14.4  per  cent,  soluble  phosphoric  acid  and 
only  0.23  per  cent  of  insoluble. 

1854,  still  another  ammoniated  superphosphate.     Contains  soft  animal  matter. 
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*  Contains  also  volatile   and  organic  matter  30.28  percent,  and 
of  sand,  probably  from  the  "  shoddy"  in  large  part. 

Contains  also  volatile  and  organic  matter  15,85,  sand  23.66  per 


15  per  cent< 
cent. 
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REFUSE  OF  TOBACCO  FACTORIES. 

This  is  chiefly  the  steins  and  the  dust  separated  out  of 
the  tobacco  and  containing  much  of  the  leaf  too  fine  to  work 
up  in  any  form.  These  materials  accumulate  in  large  quan- 
tities about  tobacco  factories.  In  the  neighborhood  of  Dur- 
ham and  other  tobacco  manufacturing  towns,  they  have 
been  used  very  successfully  as  manures.  Dr.  T.  D.  Hogg, 
of  Raleigh,  supplied  us  with  samples  which  were  ex- 
amined with  the  following  results : 

Tobacco  Stems.         Tobacco  Dust, 

Moisture  at  2120  F., 11.72  7.34  p.  c. 

Volatile  and  organic  matter, 70.99  55- 84      " 

Total  ash, _...         17.29  36.82 

Total  nitrogen,  absolute  method,.. „_  1.11  2.20      " 

Equivalent  to  ammonia, 1.45  2.67       " 

Both  samples  contain  an  appreciable  amount  of  nitrates. 

The  Ash  contains  soluble  salts,  phos-  ) 

phates,  sulphates,  &c,   of    potash,  >-        16.87  9-41       " 

lime,  magnesia,    &c, ) 

Insoluble  and  sand, _ 0.42  27.41       " 

Pet  cent,  of  potash  in  original  sub'nce,  5.63  1.21 


8 
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NITROGENOUS    MATERIALS  USED  IN  FER- 
TILIZERS. 

A  few  samples  have  been  sent  to  the  Station  by  farmers 
who  have  used  them  in  mixing  manures  at  home.  Farmers 
ought  to  have  to  buy  very  little  nitrogenous  matter,  if  they 
save  all  of  the  offal  and  refuse  produced  on  the  farm.  But 
when  they  do  buy  such  articles,  it  will  be  well  for  them  to 
send  them  to  the  Station  aud  have  them  examined. 

1544,  Sample  of  Baugh's  "A.  A.  Nitrogen,"  chiefly  ground  "cracklings," 
sent  by  Mr.  W.  P.   Davis,  Battleboro. 

1839,  Bolted  cotton-seed  meal,  from  the  Newberne  Oil  Mill. 

1840,  The  Boltings  or  coarser  part  from  this  meal. 

Some  samples  of  leather,  horn  and  other  inferior  am  mo- 
mates,  already  referred  to  in  the  chapter  on  this  subject,  are 
added  for  completeness'  sake. 

N.    C.    FISH   SCRAP. 

Increased  efforts  have  been  made  during  the  past  year  at 
Beaufort  and  other  points  on  our  waters,  to  utilize  the  men- 
haden and  other  fish  found  so  abundantly  in  them  at 
certain  seasons.  Extensive  arrangements  have  been  made 
for  catching  the  fish  and  considerable  machinery  has  been 
put  up  for  expressing  the  oil  and  handling  the  scrap.  Some 
excellent  samples  of  fish  scrap  have  been  received  at  the 
Station  from  these  works.     The  following  analyses  are  re- 


1560,  Fish  scrap  prepared  by  Capt.  Ralph  Howland,  Beaufort. 

1709,   Fish  scrap  prepared  by  Dey  &  Bros.,  Beaufort. 

Both  of  the  above  parties  produce  large  amounts. 

^1644,  Fish  scrap  prepared  by  Mr.  James  A.  Mattocks,  Silver  Dale. 
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THE  SO  J  A  BEAN — Soja  hispida* 

This  plant  has  been  tried  by  a  number  of  persons  in  dif- 
ferent sections  of  the  State  and  is  favorably  considered  by 
them.  It  appears  to  be  well  adapted  to  our  climate  and 
soils,  and  yields  very  well.  It  produces  many  more  bushels 
per  acre  of  beans  than  can  be  obtained  of  cow  peas  or  any 
other  kind  of  bean  known  to  us.  In  feeding  value,  the 
soja  bean  is  also  superior  to  the  highly  esteemed  cow  pea. 
The  plant  has  made  a  great  reputation  for  itself  in  Europe 
in  spite  of  decided  disadvantages  as  to  climate.  Our  cli- 
mate is  exactly  suited  to  it,  and  it  promises  to  have  a  useful 
career  here. 

The  soja  bean  was  first  brought  to  the  attention  of  the 
agricultural  world  through  the  efforts  of  Prof.  Friedrich 
Haberlandt,  of  Vienna,  who  found  it  among  the  products 
exhibited  from  China,  India  and  the  East  generally,  at  the 
Exposition  of  1878.  Haberlandt's  investigations  showed 
that  this  new  legume  not  only  contained  a  large  amount  of 
proteins  or  flesh-producers,  as  was  to  have  been  expected  in 
an  article  of  its  class,  but  also  a  remarkably  large  amount 
of  fat,  which  is  so  unusual  and  which  qualified  it  at  once  to 
be  an  excellent  article  of  food  for  animals.  His  labors  to 
introduce  the  plant  have  succeeded  so  well,  against  a  cli- 
mate which  did  not  afford  a  long  enough  growing  season, 
that  the  Soja  bean  is  now  extensively  cultivated  and  highly 
valued  throughout  all  central  Europe. 

The  following  description  of  the  Soja  bean  and  its  varie- 
ties is  condensed  from    Wem's  Die  Sojabohne  ate  Feldfrucht: 

DESCRIPTION    OF    THE   SOJA  HTSPIDA  AND    ITS   VARIETIES. 

The  rough-haired  Soja  bean,  Soja  hispida  Monch,  belongs 
to  the  family  of  the  legumes.  The  plant,  which  reaches 
the  height  of  something  more  than  a  yard,  is  thickly  leaved 
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and  of  a  beautiful,  pyramidal  form.  The  stem  is  changea- 
ble, sometimes  short,  thick,  and  very  strong,  especially 
where  the  stand  of  the  plant  is  not  too  thick,  sometimes 
slender,  particularly  where  the  stand  is  very  thick.  The 
plant  reaches  in  the  latter  case  a  considerable  height. 
The  growth  of  most  kinds  of  the  Soja  is  upright,  and 
they  show  the  inclination  to  run  only  in  most  unusual 
cases.  The  Soja  hispida  melanosperma  Harz,  possesses,  here 
and  there,  this  property.  The  internodes  are  short,  the 
leaves  are  set  at  right-angles  around  the  stem,  and  appear 
tri-ternate.  The  leaf-ribs  as  well  as  the  leaves  themselves 
are  covered  with  hairs  which  are  a  reddish  brown,  and  give 
to  the  leaves  a  characteristically  soft  appearance. 

The  number  of  the  flowers  is  remarkable  large.  They 
sit  upon  the  axes  of  the  plants  and  are  so  small  that  they 
would  escape  the  eye  of  one  not  acquainted  with  the  plant 
Their  color  is  pale  violet,  lily-white  or  blue. 

The  productiveness  of  the  Soja  bean  is  very  great,  which 
is  the  principal  worth  of  the  plant. 

The  pods  are  similar  to  those  of  the  other  legumes,  partly 
compressed,  partly  swollen,  straight  or  laterally  more  or 
less  bent,  of  a  brownish  coloring,  varying  from  light  to  the 
darkest  brown,  often  also  of  a  greenish  brown  appearance. 
In,  by  far  the  majority  of  cases,  the  pods  have  from  one  to 
two  seed,  not  seldom  three,  and  occasionally  four  or  five. 
On  the  hulls  also  there  are  thick,  reddish  hairs.. 

The  seed  have  either  an  oblong  or  an  oval  to  spherical 
form,  more  or  less  compressed  laterally.  Usually  they  re- 
semble the  garden  pea  greatly,  the  dimensions  being  in 
general  the  following,  four  to  five-eights  inches  in  length, 
three  to  four-eights  inches  in  height,  and  two  to  four-eights 
inches  in  thickness.  The  seed  appear  in  manifold  colors, 
from  the  lightest  to  the  darkest  brown,  in  yellow,  green- 
ish-yellow, pale  yellow,  reddish  brown,  dark  brown,  chest- 
nut brown  olive  brown  and  black. 

The  Soja  is  astonishingly  numerous  in  varieties  and  which 
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are  qualified  through  the  most  varied  forms  and  colors* 
The  following  division  of  the  varieties  is  taken  from  the 
publication  of  Prof.  Harz,  in  the  Journal  of  the  Agricultural 
Association  in  Bavaria. 

The  two  original  groups  are : 
I.  The  Soja  platycarpa  Harz — flat  pod  Soja  bean. 

II.  The  Soja  tumida  Harz — swollen  pod  Soja  bean. 

The  pod  and  seed  differ  as  follows : 

Their  pods  of  group  I  are  laterally  strongly  compressed, 
more  or  less  bent  in  the  form  of  a  sickle,  and  of  a  greenish 
brown,  olive-brown  to  a  blackish  brown  color,  while  those 
of  group  II  are  swollen,  laterally  little,  or  not  at  all  com- 
pressed, straight  or  only  slightly  bent,  seldom  strongly  bent, 
and  of  a  greenish  brown  to  a  deep  brown  color. 

The  seeds  of  group  I  are  oblong  or  oblong-kidney  shaped, 
laterally  more  or  less  decidedly  compressed.  The  seed  of 
group  II  are  oval  or  circular  but  never  entirely  spherical, 
always  a  little  flattened  on  the  side. 

I.  Group.    Soja  platycarpa  Harz,  included  this  variety. 

(1)  Olivacea  Harz — olive  brown  Soja  bean. 

(2)  Punctata  Harz — dotted  Soja  bean. 

(3)  Melanosperrna  Harz — black-seeded,  long  Soja  bean. 

II.  Group,  Soja  tumida  Harz — Swollen  pod  Soja  bean? 
includes  the  varieties. 

(1)  Pallida — pale  yellow,  yellowish  or  yellowish  "green 
Soja  bean..  In  this  variety  there  is  a  very  commonly  oc- 
curring form,  which  contains  very  large,  round,  whitish  beans. 

(2)  Caslanea  Plarz — brown  Soja  bean. 

(3)  Atrosperma  Harz — black,  round  Soja  bean. 

Four  of  these  varieties  only  have  been  cultivated  to  much 
extent,  the  pallida,  atrosperma,  castanea  and  melanosperrna. 
Of  these  the  first  three  are  recommended  as  of  about  equal 
value.  The  black,  long  Soja  bean,  melanosperrna,  is  later 
and  does  not  yield  so  well  as  the  others  mentioned.  Be- 
tween the  yellow  bean  (pallida),  the  brown  bean  (castanea) 
and  the  black,  round  bean  (atrosperma),  there  is  really  little 
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difference.  The  yellow  bean  'has  been  the  most  popular, 
however,  and  is  said  to  be  a  little  heavier  than  the  other 
varieties.  This  is  the  variety  which  we  have  tried  in  North 
Carolina. 

CULTIVATION   OF   THE   SOJA   BEAN. 

The  conditions  of  the  most  successful  cultivation  of  this 
bean  are  of  course  very  imperfectly  determined  for  our 
climate  and  soils,  but  so  far  as  we  can  glean  experience  on 
this  subject,  it  is  given  here. 

The  Soja  bean  requires  a  long,  warm  season  for  its  fullest 
development,  and  its  seeds  should  be  planted,  therefore,  as 
early  in  spring  as  possible.  In  the  Southern  States  it  ought 
to  be  planted  before  the  first  of  May,  at  the  latest.  Sow  the 
beans  thinly,  in  shallow  rows,  which  should  be  a  foot  and  a 
half  apart,  and  cover  not  over  an  inch  and  a  half  deep.  It 
is  important  not  to  plant  them  too  deep.  The  plants  should 
stand  about  eight  inches  apart  ultimately. 

Thus  planted  the  plants  will  bloom  in  July  and  ripen  in 
September.  If  the  plants  are  late,  and  there  is  danger  of  a 
hard  frost  catching  them,  the  beans  can  be  harvested  green. 
They  have  the  property  of  ripening  after  the  picking,  if 
spread  out  in  thin  layers  in  a  dry  place.  The  plants  have 
weak  roots,  and  if  the  soil  is  light,  they  can  be  easily  pulled 
up.     The  pods  will  then  ripen  upon  the  plants. 

The  plants  grow  slowly  at  first,  and  they  must  be  culti- 
vated, therefore,  so  as  to  keep  the  weeds  down.  A  cultivator 
can  be  run  through  them  once  or  twice,  and  a  hoeing  will 
help  them. 

A  single  plant  will  bear  from  30  to  100  pods ;  an  average 
of  100  is  easily  reached  with  good  cultivation,  a  fair  season 
and  a  tolerably  rich  soil.  The  pods  contain  from  1  to  2 
seed  most  often,  not  unfrequently  3,  seldom  4  or  5. 

We  find  a  bushel  of  the  yellow  beans,  variety  pallida, 
grown  near  Raleigh,  to  weigh  58  pounds  to  the  bushel. 
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A  fortunate  property  of  the  Soja  bean  is,  that  it  can  with 
stand  cold,  damp,  or  generally  unfavorably  weather,  very 
well.     It  is  not  liable  to  be  injured  easily  thus  by  a  late 
spring  or  an  early  frost.     It  requires  a  sharp  cold  to  kill  it. 

CHEMICAL   COMPOSITION  OF   THE   SOJA. 

A  great  many  analyses  of  the  Soja  bean  have  been  made 
which  give  it  an  extraordinarily  favorable  composition.  Its 
amount  of  protein,  or  nitrogenous  matter,  and  fats  is  surpris- 
ingly large,  few  of  the  legumes  approaching  it  in  the  amount 
of  protein,  while  none  of  them  and  none  of  the  cereals  can  com- 
pare with  it  in  amount  of  fats.  It  is  characteristic  of  all  the 
varieties  that  they  contain,  when  thoroughly  ripe,  hardly  a 
trace  of  starch.  If  the  beans  are  soft  and  green,  the  micro- 
scope will  detect  a  large  amount  of  starch  which,  however, 
disappears  slowly  as  the  beans  ripen,  even  though  the  plants 
be  cut  up.  The  nitrogen-free  extract,  usually  accounted 
carbohydrates,  is  smaller  in  amount  in  the  Soja  than  in 
other  legumes:  so  also  is  the  cellulose. 

Under  One  is  given  the  analysis  of  a  specimen  of  the  yellow 
Soja  bean,  variety  pallida,  grown  in  North  Carolina.  Under 
Two,  the  average  of  16  analyses  of  the  same  variety  by  Ger- 
man chemists : 


Water.  . .    .  „ 

Proteins „ 

Fat 

Nitrogen-free,  or  Corbohydrates 

C  ellulose 

Ash 


ONE. 

TWO 

10.13  Per  cent. 
34.63    "      " 
17.98    «'      " 
30.50    "      " 
3.69    "      " 
3.07    "      <* 

9.49  per  cent 
34.30    "       " 
17.67    "       " 
28.44    "       " 

4.79  r    " 

5-3i    "      " 

100.00 

100.00 

The  North  Carolina  grown  specimen  1  has  a  nutritive 
ratio  of  1  to  1.5. 

From  this  it  appears  that  the  Soja  bean  has  not  degener- 
ated at  all  in  value  in  America. 
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To  further  illustrate  the  character  of  the  Soja  bean,  let 
us  compare  it  with  some  other  legumes,  and  with  the  kernels 
of  cotton  seed  : 


CONTAINS 


Water 

Proteins 

Fat 

Nitrogen-free  Extract 

Cellulose 

Ash 


(3 

W 

Yellow 
Cowpea. 

0)    -J> 

^  Si 

Green  Peas 

IO.I3 

19.20 

16.16 

13.92 

34-63 

23.02 

24.88 

22.72 

17.98 

1.37 

1.67 

2.01 

30.50 

48.07 

47.16 

54-27 

3.69 

5-03 

6.85 

4-5i 

3-97 

3-31 

3.28 

2-57 

g  £5   u 


6.27 
29.25 

36.55 
19.52 

4.38 
4.03 


According  to  these  figures  the  Soja  surpasses  the  other 
legumes  in  proteins  considerably,  in  fat  very  far.  These 
are  the  costly  ingredients  of  feeding-stuffs.  It  is  customary, 
in  estimating  the  value  of  feeding  stuffs,  to  give  these  in- 
gredients five  times  the  value  assigned  to  carbohydrates. 
The  cotton  seed  kernels  alone  surpass  the  Soja  in  com- 
bined content  of  proteins  and  fat.  When  we  consider  the 
relative  amounts  of  Soja  bean  and  cotton  seed  which  can  be 
taken  from  one  acre,  and  then  recall  that  only  one-half  the 
cotton  seed  is  kernel,  we  see  that  the  Soja  far  surpasses  the 
cotton  seed  in  yield  of  protein  and  fat  per  acre. 

There  are  a  large  number  of  analyses  of  the  straw  and 
pods  of  the  Soja  bean  on  record.  We  shall  give  some  of 
the  averages  calculated  from  these  father  on.  They  were 
all  made  on  the  straw  or  pods  of  the  mature  plant,  as  we 
understand.  The  Soja  is  a  very  hard,  woody  plant,  after  it 
has  reached  maturity.  It  occurred  to  us,  therefore,  that  if 
the  whole  plant  was  to  be  used  as  a  fodder,  it  should  be 
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taken  at  an  earlier  stage  of  its  development.     The  following 
analyses  were  made  in  pursuance  of  this  idea : 

1.  The  first  specimen  (our  No.  1761  a)  w7as  the  whole 
plant,  taken  when  the  plant  was  just  in  bloom,  August  21st, 
the  bean  having  been  planted  very  late — about  the  1st  of 
June.  The  plant  was  cut  off  about  two  inches  from  the 
ground,  cut  up,  dried  rapidly  in  a  hot  air  bath,  ground,  and 
immediately  analysed. 

2.  The  next  specimen  (1767  b)  is  the  stalk  of  the  plant 
from  which  the  branches  were  cut  away.  This  analysis 
showrs  the  character  of  this  part  of  the  plant. 

3.  No.  1767  is  a  specimen  of  the  whole  plant,  stalk,  leaves, 
leaf-stalk  and  pods,  cut  September  1st,  when  the  soja  was 
just  in  pod. 

4.  No.  1777  was  cut  when  the  pods  were  well  developed, 
but  not  yet  hard.     Taken  September  11th. 

We  give  the  analyses  calculated  to  the  dry  substance  : 

COMPOSITION   OF   THE  SOJA   AT  DIFFERENT   STAGES. 


CONTAINS, 

I. 

Whole  plant, 
Aug.  ist. 

2. 

Stalks, 
August    21st. 

3- 

Whole  plant, 
Sept.  ist. 

4- 

Whole  plant, 
Sept.  nth. 

Proteins, 

Fats,  _._ 

12.84 

2-57 

50.05 

27.31 

7-23 

3.38 
O.80 

9-25 

81.34 
5.23 

14.41 

3.78 

46.83 

28.20 
6.78 

14-43 
3.85 

Nitrogen-free  extract 
or  Carbohydrates,  . 

Cellulose  or  crude 
Fibre, _. 

55-70 
20.38 

Ash,  ___ 

5.64 

Total, 

100.00 

100.00 

100.00 

100.00 
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In  the  next  table  we  give  the  average  of  five  German  an- 
alyses of  the  whole  straw  of  the  matured  soja,  the  average 
of  four  analyses  of  hulls  *  and  the  above  analyses,  calcu- 
lated to  10  per  cent,  of  water,  to  compare  more  nearly  with 
the  other  analyses,  and  to  represent  about  the  true  condi- 
tion of  a  fodder  of  this  origin.  These  will  be  the  figures  to 
use  in  calculating  for  feeding  rations  : 

COMPOSITION   OF   SOJA   STRAW  AND    HULLS. 


CONTAINS, 


Water, 

Proteins, 

Fats, __ 

Nitrogen  — free  extract,  Carbo 
hydrates, 

Cellulose  or  Crude  Fibre, 

Ash,  _._ 

Total, 


Whole  plant, 
Aug.  21st. 

Whole  plant, 
Sept.  1st. 

Whole  plant, 
Sept.  nth. 

<u  £ 

M 

en 

<t 

IO.OO 

IO.OO 

10.00 

11.26 

11.56 

12.97 

12,99 

7.75 

2.31 

3.40 

3-46 

2.29 

45.04 

42.15 

50.13 

4I.66 

24.58 

25.38 

18.34 

1 
24.61 

6.51 

6.10 

5.08 
100.00 

12.43 

100.00 

IOO.00 

IOO.OO 

o    ° 


55  >> 

z$   -J— » 

a, 


ffi 


10.17 

5.97 
1.52 

43-04 
30.40 

8.30 


100.00 


In  order  to  get  a  better  conception  of  the  character  of  the 
fodders  prepared  from  the  soja,  I  give  in  the  following  table 
some  average  analyses  of  meadow  hay,  cow-pea  hay,  &c. 

The  analysis  of  cow-pea  hay  is  from  the  report  of  this 
Station  for  1879,  p.  115,  calculated  to  10  per  cent.*  of  water. 


*  Wein,  Sojabohne,  p.  13. 
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The  other  analyses  are  from  Wolff's  tables  : 


THE   SOJA   COMPARED    WITH    OTHER   FODDERS. 


CONTAINS, 


Water,  __ 

Proteins,.. 

Fats, 

Nitrogen — free     ex 
tract,  Carbohydr'te 

Cellulose, 

Ash, .__ 

Total, ... 


-t-J 

r* 

• 

>N 

x 

a  +j 

£ 

ej 

c5 

U£ 

K 

B 

03 

£  co 

0) 

£ 

2  Ph 

d   r-l 

1^      O 

13 

0 

en 

£ 

K 

0 

S 

IO.OO 

11.26 

10.17 

10.00 

I4.3O 

12.97 

7-75 

5-97 

6.13 

8.20 

3.40 

2.29 

1.52 

0.70 

2.00 

42.15 

41.66 

43-04 

25-99 

39-30 

25.38 

24.61 

30.40 

50.55 

30.00 

6.IO 

12.43 

8.30 

6.63 

6.20 

IOC. 00 

100.00 

100.00 

100.00 

IOO.OO 

Ph 


14.30 
6.50 

2.00 

33-2° 

40.00 

4.00 
100.00 


These  analyses  compared  with  meadow  hay  and  the  fod- 
der from  legumes,  show  that  the  plant  under  consideration 
yields  not  only  a  bean  of  remarkably  favorable  chemical 
composition,  but  also  a  straw  and  hulls  which  are  quite  nu- 
tritious. The  matured  straw  of  the  Soja  resembles  meadow 
hay  in  composition,  although  it  is  somewhat  harder  and 
rougher  in  character.  The  green  plant  produces  a  very  nu- 
tritious fodder.  If  it  is  the  purpose  to  utilize  the  whole 
plant,  and  to  the  best  advantage,  it  is  suggested  by  these 
analyses  that  probably  the  best  time  to  cut  them  is  when 
the  pods  are  just  fully  developed  and  not  yet  hard.  Cut  at 
this  stage  the  beans  will  ripen  sufficiently,  as  we  saw,  and 
the  straw  will  be  preserved  in  the  most  favorable  state 
for  hay.      The    straw   contains,   at    this    stage,   a   larger 
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amount  of  proteins  and  fat  than  the  fully  matured  and  dead 
plant.  This  plan  would  render  the  Soja  suitable  for  culti- 
vation in  our  most  northern  States  or  the  highest  districts. 
The  conclusions  from  this  inquiry  into  the  chemical  na- 
ture of  the  Soja  bean  and  its  straw  must  be  that, 

1.  The  bean  itself  is  one  of  the  most  nutritious  known  to 
us,  quite  unequalled  in  the  amount  of  fats  it  contains  and 
containing  at  the  same  time  a  very  large  amount  of  pro- 
teins. 

2.  The  ripe  plant  yields  a  straw  fully  equal  to  common 
hay  in  composition  ;  while  owing  to  the  fortunate  property 
the  beans  have  of  maturing  and  drying  after  the  plant  is 
cut,  a  still  more  superior  hay  may  be  made  from  it  by  har- 
vesting the  plants  just  when  the  pods  are#fully  developed 
and  still  green. 

YIELD    OF    THE   SOJA   BEAN.    . 

If  we  wish  to  compare  the  yield  of  the  Soja  bean  with 
that  of  other  plants  of  a  similar  character  we  must  do  it  by 
comparing  the  product  of  the  different  plants  the  same  sea- 
son upon  equal  areas  of  soil  of  exactly  the  same  character. 
Such  extensive  experiments  have  not  been  made  in  this 
country  yet. 

Dr.  R.  H.  Lewis,  of  Raleigh,  made  a  simpler  comparison 
between  the  Soja  bean  and  the  cow-pea  last  year,  however, 
and  states  it  as  his  opinion  that  he  made  three  times  as 
many  bushels  of  Soja  beans  as  of  cow-peas.  This  yield  ap- 
pears very  large  but  it  is  not  out  of  measure  with  the  re- 
sults obtained  in  Germany  as  between  the  Soja  and  the 
other  legumes  cultivated  there.  Under  tolerably  favorable 
circumstances  the  yield  there  varied  from  1800  to  3100 
pounds  per  acre  of  clean  beans.  We  find  that  Soja  beans 
grown  here  weigh  58  pounds  to  the  bushel,  so  that  this 
would  be  from  31  to  53  bushels  per  acre. 

The  Soja  will  produce  from  4500  to  9000  pounds  of  straw 
per  acre  in  addition. 
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SOILS    AND    FERTILIZERS. 

The  Soja  bean  is  adapted  to  almost  all  soils.  It  will  grow 
upon  purely  sandy  soils,  on  loams  or  clay  soils.  It  has  done 
peculiarly  well,  however,  upon  sandy  limestone  or  marled 
soils  and  upon  well  drained  marshes  and  peaty  soils.  It 
does  best  of  all  upon  such  swamp  soils  as  have  been  heavily 
marled.  Prof.  Wollny  who  has  made  experiments  upon 
this  subject, says:  "  The  Soja  bean  is  especially  adapted  for 
cultivation  upon  drained  bogs  or  swamps  rich  in  lime 
(marl.") 

We  have  vast  areas  of  just  such  soils  in  North  Carolina. 
The  eastern  portion  of  the  State  is  underlaid  with  marls  and 
where  it  is  the  object  to  produce  the  greatest  amount  of  food 
upon  the  smallest  area,  the  Soja  bean  is  surely  deserving  of 
some  attention. 

As  for' fertilizers  to  be  used  upon  the  Soja,  we  find  that 
sulphate  of  potash  and  kainite  are  as  important  manures 
here  as  we  found  they  were  with  peas.  The  sulphate  did 
much  better  than  the  muriate.  Among  nitrogenous 
manures  nitrate  of  soda  and  animal  nitrogen  did  much 
better  than  sulphate  of  ammonia.  The  precipitated  phos- 
phates, the  phosphates  of  iron,  alumina,  &c,  gave  better  re- 
sults than  the  soluble  phosphates.  We  have  gathered  these 
hints  from  Weill's  compilation  on  this  subject. 

USES    OF    THE    SOJA    BEAN. 

In  its  native  lands  this  bean  is  an  important  article  of 
food  for  man.  In  the  East  the  crushed  or  ground  bean  is 
made  into  a  kind  of  mush  or  soup  and  eaten  with  broiled 
or  roasted  meat. 

Owing  to  its  peculiar  composition,  containing  so  much 
proteins  and  fat  and  no  starch,  it  is  best  prepared  with 
other  things  to  supply  the  starch,  such  as  potatoes  or  rice. 
Prof.  Hecke  of  Vienna  highly  commends  a  dish  prepared 
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by  boiling  these  beans  and  potatoes  separately,  mashing 
them,  mixing  one  part  of  the  beans  with  two  of  the  potatoes 
and  seasoning  to  taste.  He  thinks  that  the  beans  contain 
so  much  fat,  that  no  milk  or  butter  needs  to  be  added  to 
this  dish. 

The  chief  interest  of  this  bean  is,  however,  as  a  feeding 
stuff  for  stock.  Here  it  stands  in  the  same  position  exactly 
as  cotton  seed  and  cotton  seed  cake,  and  the  reader  is  refer- 
red to  the  chapter  on  this  subject.  The  Soja  is  a  decided 
improvement  upon  the  cow-pea  in  containing  so  much  fat. 
These  beans  are  especially  adapted  as  an  article  of  the  ra- 
tion of  milch  cows.  They  have  produced  excellent  results 
in  the  diary.  They  are  used  in  the  same  manner  and 
quantities  as  the  cotton  seed  meal  and  peas. 

If  we  can  make  two  or  three  times  the  number  of  bushels 
per  acre  as  we  have  been  in  the  habit  of  getting  of  cow-peas, 
the  Soja  bean  will,  it  is  evident,  prove  a  very  great  addi- 
tion to  our  feeding  resources. 
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SOME  FODDER  PLANTS. 

Coio-pea — Dolichos  (sinensis  f)  Several  analyses  of  ripe 
cow-pea  vines  have  been  made  at  the  Station.  (See  Dr. 
Ledoux's  Report  79,  p.  115  et  seq.)  We  made  the  foregoing 
season  two  analyses  of  pea-vines  in  earlier  stages  of  growth  : 

1.  The  first  sample  was  taken  September  1st,  when  the 
pods  were  just  beginning  to  harden.  The  plants  were  cut 
off  four  inches  from  the  ground,  cut  up  fine,  and  immedi- 
ately dried  in  the  hot  air  bath  at  212  °  F.  Station  No.  1769. 

2.  The  next  sample  was  taken  September  11th,  the  pods 
hard,  but  still  green.     No.  1776. 

3.  Sample  of  the  ripe,  dead  vines,  taken  in  October.  Dr. 
Ledoux's  analysis,  referred  to  above. 

COW-PEA   VINES  AT   DIFFEREET    STAGES. 


CONTAINS, 


Water,  _. 

Proteins, — 

Fats, 

Nitrogen — free    ex- 
tract,   . 

Cellulose,  __ 

Ash, ._ 

Total, 

Nutritive  ratio,  i  to 


WITH   WATER. 


IO.OO 

12.93 
2,92 

47.71 
19.08 

7.42 


100.00 


5-4 


GO 


IO.OO 
11.27 

3.81 

51-58 

I8.08 

5.26 


IOO.OO 


6.5 


O 


o 


10.00 

6.13 
0.70 

25-99 

50.55 
6.63 


100.00 


12.6 


WATER-FREE. 


a, 


14.37 
3.24 

53.02 

21.12 

8.25 


IOO.OO 


a, 


12.52 

4.23 

57.31 
20.09 

5.85 


100.00 


a> 
o 


6.81 

O.78 

28.88 

56.16 

7-37 


100.00 
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The  analyses  show  that  a  very  excellent  hay  can  be  made 
from  this  pea,  if  cut  and  cured  in  the  green  state,  far  supe- 
rior to  th&t  obtained  when  the  plant  is  permitted  to  ripen  fully 
and  die  upon  the  soil,  as  is  usually  done.  In  the  former 
case  the  hay  includes,  of  course,  all  of  the  pods.  Probably  the 
best  state  in  which  to  cut  the  vines  for  hay  is  that  in  which 
the  sample  of  September  11th  was  cut,  when  the  pods  were 
fully  developed,  hard  but  still  green.  In  this  state  the  plant 
still  contains  a  large  per  cent,  of  proteins  and  fats  and  the 
smallest  per  cent,  of  crude  fibre  or  cellulose.  As  the  plant 
matures  beyond  this  stage  the  proteins  and  fats  rapidly  dis- 
appear and  the  carbohydrates  are  converted  into  cellulose. 
This  is  the  state  in  which  it  is  usual  to  cut  peas  for  ensi- 
lage. (See  "  Pea- vine  Ensilage,"  and  Mr.  Garrett's  letter, 
page  136.) 

Amber  Cane. — One  specimen  was  made  up  of  the  stalk 
alone,  the  cane  cut  August  21st,  when  the  seed  were  green, 
No.  1762.  Another  was  cut  September  2nd,  when  the  seed 
were  just  turning  black,  No.  1770,  and  the  whole  plant  taken,, 
excluding  the  seed  only. 

Douhra  Corn. — -One*  specimen  was  cut  September  1st,  one 
week  before  the  opening  of  the  panicle,  No.  1771.  Another 
specimen,  No.  1779,  was  cut  on  September  11th.  Sections 
of  the  whole  plant  taken  in  both  cases  : 


9 
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AMBER   CANE   AND   DOUHRA    CORN. 


CONTAINS, 


Water, 

Proteins, ..- 

Fats, . 

Nitrogen — free  ex 
tract, 

Cellulose, 

Ash, 

Total. - 


AMBER    CANE. 


WITH    WATER. 


J    M 


10.00 

1.88 
2.09 

52.91 

30.51 
2.40 


T3 

Pi 


4J    M 

o  <u 


Oh 


IO.OO 

i-73 

2.77 

61.54 

19-79 
4.17 


100.00  100.00 


WATER-FREE. 


2.O9 
2.32 

59.02 

33-9° 
2.67 


S-S 


Ph 

CO 


I.92 

3.08 

68.38 

2I.99 

4-63 


IO0.00    IOO.OO 


DOUHRA  CORN. 


WITH    WATER. 


'Si 


IO.OO 
7.63 

3-5i 

55.05 
18.56 

5.25 


Ph 
0) 

co 


10.00 

7.28 
3.01 

54-77 

20.30 

4.64 


IOO.OO,  100.00  100.00 


WATER-FREE, 


Oh 


CO 


3-9° 

61.17 
20.62 

5.33 


s 

CO 


8.09 
3-34 

60.86 
22.56 

5-15 

100  00 


Crab  Grass, — Panicum  Sanguinale.      This  grass  is  so   fa- 
miliar to  every  Southern  farmer  that  it  would  appear  en- 
tirely superfluous  to  call  attention  to  it.     But,  as  little  as  it 
may  appear,  it  is  one,of  our  most  valuable  indigenous  grasses.  * 
Killebrew  says  in  his  Grasses  of  Tennessee;. 

"  Crab  grass  is  an  annual,  and  so  full  of  seeds  is  it,  that  it 
is  never  necessary  to  sow  it.  It  is  never  cultivated  alone, 
which  could  be  easily  done  by  sowing  the  seed  on  a  smooth 
surface  about  the  first  of  June.  When  the  cultivation  of  a 
piece  of  ground  ceases,  it  at  once  takes  possession  of  it,  and 
soon  furnishes  a  fine  pasture.  It  grows  not  only  in  the  cul- 
tivated fields,  but  in  old  pastures,  yards  and  woods. 
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It  is  a  fine  pasture  grass,  although  it  has  but  few  base 
leaves,  and  forms  no  sward,  yet  it  sends  out  numerous  stems, 
branching  freely  at  the  base.  It  serves  a  most  useful  pur- 
pose in  stock  husbandry,  and  the  northern  farmers  would 
congratulate  themselves  very  much  if  they  had  it  to  turn 
their  cattle  on  while  the  clover  fields  and  meadows  are  parched 
up  with  summer  heat.  For  want  of  it  they  have  to  resort 
to  toiling  with  green  forage  raised  for  the  purpose.  It  fills 
all  our  cornfields,  and  many  persons  pull  it  out,  which  is  a 
tedious  process.  It  makes  a  sweet  food,  and  horses  are 
exceedingly  fond  of  it,  leaving  the  best  hay  to  eat  it. 
Should  it  be  desired  to  secure  a  good  crop  of  it,  do  not  pas- 
ture the  wheat  or  oat  stubble,  except  with  hogs,  until  the 
crab  grass  gets  a  good  start,  then  take  off  the  hogs,  and 
allow  it  to  get  into  bloom,  and  if  the  land  is  good,  there 
will  be  a  paying  quantity  to  save.  But  be  extremely  par- 
ticular about  getting  it  wet,  as  from  its  porous  character  it 
will  not  stand  the  slightest  rains  after  it  is  cut." 

We  have  made  an  analysis  of  this  grass  with  the  follow 
ing  results : 


The  freshly  cut  grass  Dry  substance 

contained  contained 

Water 75-99  percent.  

Proteins,... ...2.91     "        "   _ _ 12.12 

Fats,....' --  o  69     "       "    2.88 

Carbohydrates    or    N-)___Io66      „  ...44.36 

free  Extracts  )  ^*  J 

Cellulose, -  -  -  7-49  3I-2I 

Ash, -  2.26  ...   9.43 


100.00  100.00 

The  grass  is  fully  equal  to  the  best  meadow  hay  in  nutri- 
tive constituents. 

Cotton  Stalks.  In  a  late  number  of  the  Industrial  Review, 
Mr.  Edward  Atkinson  wrote  as  follows  in  a  letter  to  the  editor  : 

"  It  is  said  that  hog  products  have  been  saved  so  fully  that 
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there  is  nothing  wasted  but  the  squeal.     With  respect  to 
cotton  there  is  no  squeal  to  be  wasted. 

5jC  *f%  5jS  5jC  5jC  5JC  ?}C 

My  attention  has  lately  been  called  to  the  large  proportion 
of  mineral  element  in  the  stems  of  the  cotton  plant.  Would 
it  not  be  possible  for  the  farmer  to  gather  the  stems  after 
they  have  become  thoroughly  dry  in  the  winter,  and  to 
grind  them  into  meal,  to  mix  with  succulent  food  for  stock, 
thereby  saving  a  vast  amount  of  waste  of  the  mineral  ele- 
ments of  the  soil? 

Since  meal  from  cotton  stems,  roots  or  leaves,  would  be  a 
new  and  useful  article  for  food,  I  hereby  claim  the  invention 
as  one  subject  to  a  patent.  I  have  engaged  persons  to  try  it, 
and  if  it  proves  useful,  I  shall  declare  it  open  for  the  public 
use.  I  make  this  declaration  of  claim  in  order  to  prevent 
a  patent  being  issued  to  any  one  else." 

This  suggested  to  us,  in  the  absence  of  any  food-stuff  analy- 
sis of  cotton  stalks,  to  make  such  an  examination.  We  took 
the  cotton  stalk  under  the  most  favorable  circumstances 
which  could  be  conceived.  An  average  healthy  plant  was 
cut  on  the  12th  of  October,  immediately  after  the  cotton  had 
been  picked  out  of  all  the  bolls,  which  it  was  probable  would 
ripen  at  all.  The  specimen  thus  represented  the  cotton  plant 
at  the  earliest  stage  at  which  it  could  be  made  available  for 
the  use  suggested.  The  cotton  stalk,  after  it  reaches  maturity, 
is  an  exceedingly  woody  stalk,  and  it  is  desirable,  therefore, 
to  cut  and  cure  it  at  the  earliest  possible  moment,  if  it  is  to 
be  used  at  all  for  food. 

The  whole  plant,  stalk,  branches,  leaves  and  bolls,  was 
cut  up  and  dried  in  a  steam  bath.  The  leaves  were  green, 
the  stalk  and  branches  were  full  of  sap.  The  plant  had  not 
been  touched  by  frost.  When  sufficiently  dry,  the  whole 
was  ground  up  and  a  fair  sample  subjected  to  the  analysis, 
with  the  following  results : 
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Average 

Cotton  Plant. 

Meadow  Hay 

6.51 

14-3 

6.06 

9.7 

2.62 

2.5 

44.18               . 

41.0 

35-33 

26.3 

5.30 

6.2 

100.00 

100.00 

Moisture, ' 

Proteins, 

Fat, ._ 

Carbohydrates  or  Nitrogen — free  extract 

Cellulose, 

Ash, _ 


The  analysis  of  what  Wolff  calls  average  meadow  hay  is 
pat  in  the  right  hand  column  for  comparison.  The  cotton 
plant  meal  is  inferior  to  the  meadow  hay.  It  contains  con- 
siderably less  proteins  and  more  cellulose  and  woody  fibre. 
Mr.  Atkinson  suggests  above  mixing  it  with  more  succulent 
food.  In  a  private  letter  to  the  writer,  he  makes  the  further 
suggestion  that  this  meal  be  mixed  with  maize  (corn)  en- 
silage as  an  absorbent,  and  in  order  that  the  acid  juices  of 
the  ensilage  might  in  part  dissolve  it.  The  cotton  planter 
might  possibly  utilize  his  cotton  stalks  in  this  way,  and  at 
thus  largely  increase  the  amount  of  ensilage  which  his  land 
and  labor  could  produce. 
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ENSILAGE. 

A  number  of  our  correspondents  who  have  tried  ensilage 
were  pleased  with  the  results  of  feeding  it.  Our  winter  being 
so  much  shorter  than  that  of  the  New  England  farmer,  and 
the  amount'of  dry  food  that  has  to  be  used  being  so  much  less 
accordingly,  the  ensilage  methods  have  not  the  same  inter- 
est to  us  which  they  have  to  the  husbandman  who  has  to  feed 
his  stock  in  the  stable  during  four  or  five  months  of  cold 
and  snow.  But  as  a  means  of  saving  green  crops,  like  pea- 
vines,  sweet-potatoe  vines,  &c,  which  cannot  easily  be  pre- 
served as  sound,  good  hay,  these  methods  are  undoubtedly 
of  the  greatest  interest  to  Southern  farmers ;  while  many 
may  find  them  the  most  convenient  and  effective  method  of 
preserving  other  fodders  like  maize,  rye,  &c,  which  will 
also  make  good  hay  with  proper  care.  The  methods  are 
probably  indispensable  in  the  case  of  pea-vines,  potatoe-vines, 
&c  ;  they  are  held  by  many  to  be  the  most  convenient  for  corn 
fodder,  rye,  &c.  This  is  about  a  fair  statement  of  the  opin- 
ions of  the  majority  of  our  correspondents  as  to  the  relation 
of  ensilage  to  the  Southern  farmer. 

CORN   OR   MAIZE   ENSILAGE. 

The  following  letter  from  Dr.  D.  W.  C.  Benbow,  of  Greens- 
boro, gives  an  account  of  a  very  economical  plan  of  making 
corn  ensilage,  and  will  interest  those  especially  who  keep 
many  milch  cows: 

Greensboro,  N.  C,  Jan.  24th,  1883. 

Agreeable  to  promise,  I  here  hand  3'ou  a  sample  of  my  ensilage.  I  put  up 
about  thirty  tons  in  an  old  tobacco  barn,  by  putting  in  an  inside  wall,  with  a 
space  between  the  two  walls  of  one  foot,  which  was  packed  full  of  clay,  making 
the  silo  air-tight.  I  filled  this  from  about  five  acres  of  ordinary  corn,  which 
had  been  drilled  in  rows  about  three  and  one-half  feet  apart  and  one  foot  space 
in  the  rows.     It  was  filled  by  one  team  hauling  the  corn  to  silo,  four  men  cut- 
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ting  the  corn  down  in  the  field,  two  men  cutting  it  up  with  a  one-horse  lever 
power,  and  two  men  in  the  silo  to  place  and  pack  the  cut  corn — all  of  which 
occupied  one  and  one-half  days  in  September.  Hands  cost  seventy-five  cents 
per  day. 

A  cubic  foot  of  this  ensilage  weighs  about  fifty  pounds  and  is  a  good  feed  for 
a  cow  per  day,  with  two  quarts  of  meal  and  five  lbs  of  long  hay.* 

One  acre,  at  the  expense  of  six  dollars  for  cultivation,  will  produce  enough 
ensilage  for  a  cow  for  one  year.  Ten  dollars  will  pay  for  putting  up  the  pro- 
duce of  one  acre.     The  acre  must  be  good  land. 

The  silo  will  cost  much  or  little,  according  to  the  taste  of  the  builder  ;  it  will 
last  for  years. 

No  food  is  equal  to  ensilage,  except  the  green  food  of  which  it  was  made, 
The  packing  down  can  only  be  appreciated  by  those  who  know  the  place  sauer 
kraut  takes  upon  the  table  of  a  Dutch  farmer. 

In  the  valley  of  Virginia,  where  the  best  of  grazing  is  to  be  found,  it  is  esti- 
mated that  one  cow  requires  five  acres  to  supply  her  grass,  while  everything  is 
flourishing.  Then  she  will  consume  during  the  winter  the  hay  which  grows 
upon  one  acre,  with  as  much  meal  as  the  owner  can  afford. 

I  have  twenty-one  milch-cows  ;  when  I  first  fed  them  the  ensilage,  only  four 
of  them  refused  to  make  a  good  mealoff  of  it.  -  They  came  to  terms  about  it 
much  sooner  than  I  did  about  kraut ;  three  or  four  tempting  bucketfuls  induced 
them  to  love  it.  Respectfully, 

D.  W.  C.  BENBOW. 

The  analysis  of  Dr.  Benbow's  sample  of  ensilage  is  given 
below.  The  sample  contained  an  unusually  large  amount 
of  water.  It  must  have  absorbed  some  additional  moisture 
after  it  was  released  from  pressure,  being  taken,  possibly? 
from  the  bottom  of  a  pile  which  had  been  lying  a  short 
while  after  being  taken  out,  and  had  received  the  water  and 
juices  of  the  top  layers.  This  may  account  for  the  unusu- 
ally large  per  cent,  of  fats  and  proteins  or  albuminoids  in 
the  dry  substance. 

*A  cubic  foot  like  sample  sent  must  have  weighed  more.  Hence  we  believe 
this  could  not  have  been  a  fair  sample  of  the  Doctor's  ensilage. 
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ANALYSIS   OF   CORN   ENSILAGE. 


WATER-FREE  SUBSTANCE. 
Per  Cent. 

ORIGINAL    SUBSTANCE. 
Lbs.  in  100  lbs. 

Water, 

7.30 
4.20 

30.72 

9-37 

48.41 

95.19 
o.35 
0.21 

Ash, 

Fat, _ 

Pure  Cellulose, 

1.48 

o.45 
2.32 

Proteins, 

Carbohydrates, 

Nutritive  Ratio, __ _. 

IOO.O® 

100.00 

1:8.89 

In  case  a  specimen  weighs,"as  is  usually  reckoned,  50  lbs. 
to  the  cubic  foot,  which  is  the  unit  in  feeding,  if  we  divide 
the  figures  in  the  right  hand  column  by  two  we  get  the 
composition  of  a  cubic  foot  of  the  ensilage. 

PEA-VINE   ENSILAGE. 

We  quote  the  following  instructive  remarks  from  a  letter 
of  Mr.  C.  W.  Garrett's,  of  Enfield,  N.  C,  published  with  the 
proceedings  of  the  Second  Ensilage  Congress,  which  met  in 
New  York  January  24th  and  25th,  1883 : 


Enfield,  N.  C,  Jan.  16th,  1883. 
I  have  continued  the  use  of  ensilage,  and  have  no  reason  to  retract  anything 
before  stated  as  to  the  economical  results  of  its  use.  I  keep  cows  sufficient  to 
supply  only  my  own  milk  and  butter.  The  great  benefit  to  me  from  using  en- 
silage has  been  in  the  feed  of  work  animals,  horses  and  mules.  These  were  first 
fed  on  it  in  November,  1880,  since  which  time  they  have  been  given  ensilage  three- 
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fourths  of  the  time,  and  this  during  the  season  when  the  heaviest  work  was  re- 
quired of  them,  and  I  have  as  yet  seen  nothing  to  prevent  the  continuance  of  its 
use.  They  keep  in  good  condition  in  both  warm  and  cold  weather,  and  I  have 
never  discovered  any  tendency  to  disease  or  looseness  of  the  bowels  from  its  use. 
During  this  time  I  have  kept  from  eight  to  eleven  mules  and  three  to  four  horses  : 
I  have  raised  one  colt  (fed  ©n  ensilage  from  the  first,)  which  is  remarkably  large, 
active,  and  vigorous  for  his  age. 

Now  as  to  cost  of  the  ensilage  made.     Fifteen  acres  were  planted  in  pea 
vines,  the  Whippoorwill  variety. 

ITEMS  OF   COST. 

« 

Manure  for  15  acres,  500  lbs.  manure  to  the  acre,  made  from  chemicals,  cotton 

seed  and  stable  manure,  costing  $16  00  per  ton, $60  00 

Preparing  and  planting,  $2.00  per  acre, 30  00 

Cultivating,  two  ploughings,  $1.00  each  per  acre, 30  00 

"             one  hoeing               "          "              "     15  00 

Seed, . 10  00 

Labor  of  delivering  at  silo,  cutting  and  weighting  three  silos 80  00 

$225  00 
Add  for  interest,  wear  of  machinery,  etc.,  (large  estimate) _        50  00 

275  00 
Deduct  seed  saved  from  vines  before  ensilaged 100  00 

Net  cost  of  ensilage  125  tons $*75  °o 

Or  $1.40  per  ton. 

The  two  larger  silos  are  built  above  ground,  the  walls  of  wood  and  earth. 
These  have  been  filled  three  times  with  ensilage,  all  of  which  has  opened  in  good 
condition,  equally  as  good  as  that  in  those  built  of  cement  below  the  ground. 
Should  it  be  necessary  to  build  others,  I  would  make  them  above  ground.  The 
two  cost  me  not  exceeding  $100.00.  This  ensilage  will  feed  my  stock — twelve 
horses  and  mules  and  four  cows — for  eight  months.  I  leave  the  reader  to  deter- 
mine the  economy  of  feeding  on  pea-vine  ensilage  in  the  South.  There  is  no 
guess-work  as  to  the  value  of  the  seed-peas  in  the  above  calculation.  They  have 
already  been  sold  for  the  amount  stated.  The  peas  were  gathered  by  women 
and  children  on  shares,  paying  them  one-third  for  gathering,  and  their  portion  is 
not  included  in  the  statement. 

As  has  been  stated,  I  used  the  Whippoorwill  variety  of  the  field,  or  cow-pea  ; 
and  besides  the  quantity  gathered  for  seed  there  were  a  great  many  on  the  vines 
when  saved  for  ensilage,  in  every  state  of  growth  from  the  bloom  to  the  ripe 
peas.     I  know  of  no  other  variety  that  commences  to  bear  so  early,  and  continues 
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to  do  so  until  frost  without  the  loss  of  foliage.  This  is  an  important  considera- 
tion, as  it  enables  the  farmer  to  save  seed  without  detriment  to  the  ensilage 
either  in  quantity  or  quality,  and  extends  the  time  in  which  the  plant  is  in  con- 
dition for  that  use,  from  one  to  two  monhs  ;  while  all  the  other  varieties  of  the  pea, 
and  all  other  ensilage  plants,  must  be  used  when  they  reach  a  certain  condition 
of  their  growth,  even  though  it  may  be  to  the  neglect  of  other  crops. 

When  feeding  horses  and  mules  on  ensilage,  they  are  given  two  thirds  of  the 
rations  of  corn  used  when  feeding  hay  or  fodder.  I  have  found  pearl  millet 
more  productive  than  corn,  as  a  forage  or  ensilage  plant,  standing  the  vicissi- 
tudes of  the  season  better,  and  at  the  same  time  the  quality  is  equal  to  that  of 
corn. 

Mr.  Garrett  has  sent  us  a  sample  of  this  ensilage,  which 
we  have  analyzed  with  the  following  results : 

ANALYSIS   OF   PEA-VINE   ENSILAGE. 


WATER-FREE.SUBSTANCE. 
Per  Cent. 

ORIGINAL     SUBSTANCE. 

Lbs.  in  100  Lbs. 

Water 

10.84 

4-38 

30.38 

13.06 

41.34 

81.64 

Ash," _._ 

1.99 
0.80 

5-57 

Fat, 

Pure  Cellulose, 

Proteins, . 

2.40 

Carbohydrates, 

7.60 

Nutritive  Ratio, ._'__ 

100.00 

100.00 

1:5.82 

This  is  a  very  excellent  sample  of  ensilage.  The  large 
per  cents  of  proteins  and  fats  render  it  an  excellent  article 
of  food  for  stock. 
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MINERAL  WATERS. 

We  have  examined  during  the  year  sixteen  specimens  of 
so-called  mineral  waters.  The  majority  of  these  have  no 
interest  beyond  a  purely  local  one,  and  cannot  properly  be 
called  mineral  waters,  at  all,  as  they  contain  less  than  20 
grains  of  mineral  matter  per  Imperial  gallon.  The  follow- 
ing have  some  greater  interest,  possibly  : 

Analysis  No.  1606,  a  sample  of  mineral  water  from  a  well 
at  Mr.  Leach's  house,  in  Chatham  Co.,  near  Pittsboro,  re- 
ceived in  several  wine  bottles,  contained  : 

Chloride  of  Calcium, 39-13  grains  per  I.  gallon- 
Chloride  of  Magnesium, 36.56     "  "     '" 

Chloride  of  Sodium  (common  salt)  and  a  little  Chlo- 
ride of  Potassium, _. •  28.80     "  "      " 

Soluble  Silica, trace, 

Alumina, " 

Oxide  of  Iron, " 

Nitrates, _ _  _  " 

Sulphates, _ „ " 

A  most  remarkable  water.  It  does  not  occur  to  me  how 
to  account  for  the  presence  of  these  chlorides  by  natural 
causes,  conceivable  in  this  location,  distant  from  the  Coast 
and  from  marl-beds. 

Analysis  No.  1649,  a  sample  of  water,  marked  "  Artesian 
well  at  New  Berne,"  sent  by  A.  R  Dennison,4New  Berne,  N. 
C,  contained : 

Carbonate  of  Lime, 12.58  grains  per  I.  gallon. 

Iron, -_ 4.40     " 

Common  Salt, 4-94     " 

Sand  and  Alumina  in  suspension,  Magnesia,  a  small 

amount,  and  combined  Oxygen, _  3.48     " 


<(     << 


(<     << 


Total  Solids  per  I.  gallon, _ 25.40     " 


<<     it 


1  <     < « 
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This  is  rather  a  small  amount  of  mineral  matter  for  an 
artesian  well  water.  It  is  hard  water,  otherwise  there  is 
nothing  very  objectionable  in  it  for  drinking  or  culinary 
purposes.  It  is  almost  chalybeate  water,  also  in  its  content 
of  iron. 

Analysis  No.  1728,  sample  of  mineral  water,  sent  by  W. 

S.  Barnes,  Kittrell,  N.  C,  contained: 

\ 

Solids  in  Solution, 

Carbonate   of  Iron, _  9. 20  grains  per  I,  gallon. 

Gases, 

Free  Carbonic  Acid, large  amount. 

Note  : — A  clear  and  sparkling  water  ;  a  good  chalybeate  water. 

Analysis  No  1732,  sample  of  mineral  water,  in  a  blue 
glass  bottle,  sent  by  Gov.  T.  J.  Jarvis,  Raleigh,  from  a  spring 
at  Icard  Station,  on  W.  N.  C.  R.  R.,  contained: 

• 
Solids  in  Solution, 

Carbonate  of   Iron, .. _,__      2.50  grains  per  I.  gallon. 

Gases, 

Free  Carbonic   Acid, large  amount. 

Sulphuretted  Hydrogen, _       trace. 

Note  : — A  clear  water,  with  slight  Iron  taste  ;  a  weak  chalybeate  water. 
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SOILS  AND  EXPERIMENTS. 

Analysis  No.  733,  sample  of  soil,  marked,  "'From  J.  H. 
Adams,  Wake  co.,  sent  by  L.  H.  Adams,  Raleigh,"  contained : 

Water  @  2120  F., 21.80  per  cent. 

Sand, -  54.96       " 

Volatile  and  Organic  Matter, I7-99       " 

Ferric  Oxide  and    Alumina, ___       2. 61        " 

Lime, ._ _ _  trace. 

Phosphoric  Acid, 0.84  per  cent. 

Potash, _ __ 0.04       " 

Sqda,  Magnesia,  Combined  Sulphuric  Acid,  &c, 1. 76       " 

100.00 

The  soil  contains  a  large  excess  of  organic  matter,  and  is 
very  deficient  in  lime  and  potash.  It  was  recommended  to 
apply  heavy  dressing  of  lime,  and  500  to  1000  lbs.  kainite 
per  acre,  or  a  heavy  dressing  of  strong  ashes. 

This  soil  resembles  a  large  class  of  soils  found  in  Eastern 
North  Carolina,  which  produce  nothing  whatever  in  their 
present  state.  If  they  were  systematically  drained,  marled, 
and  treated  with  kainite,  they  might  be  brought  up  to  fer- 
tility. 

RELATION  OF  COTTON  TO  THE  NITROGEN  SUPPLY. 

Mr.  John  A.  Mitchener,  of  Selma,  was  induced  to  make 
the  experiments  proposed  by  Prof.  Atwater,  and  outlined  on 
page  130,  of  our  report  for  1881,  whose  chief  object  was  to 
ascertain  the  relation  of  the  cotton  plant  to  the  nitrogen 
supply.  Six  plots  were  added  to  the  scheme  given  there 
upon  which  to  try  the  effects  of  cotton-seed  meal. 

The  soil  was  a  piece  of  barren  sandy  land,  as  poor,  level 
and  uniform  in  character  as  could  well  be  found.     It  rep- 
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resents  an  extreme  case  among  the  piny,  sandy  lands  of 
the  eastern  portion  of  this  State. 

Mr.  Mitchener  prepared  a  sample  of  the  surface  soil  for 
analysis,  by  taking  six  specimens  of  it  four  inches  deep  from 
as  many  different  places  in  the  field,  mixing  together  and 
drawing  a  sample  from  this.  We  made  the  analysis  with 
the  following  results : 

Water  @  2120  F., _  0.19  per  cent. 

Volatile  and  Organic  Matter, 1,52    ■    " 

Sand, _  97.22       " 

Ferric  Oxide    and  Alumina, _ __  0.85        " 

Lime, __  0.09       " 

Magnesia, _ 0.005     ' ' 

Sulphuric    Acid, _. _ trace. 

Phosphoric  Acid, 0.06  per  cent. 

Potash, 0.02       " 

99-955 
Volatile  and  Organic  Matter  contains  : 

Nitrogen, 0.026  per  cent. 

Equivalent  to  Ammonia, 0.03 

We  should  have  judged  this  an  extremely  barren  soil 
from  the  analysis.  Among  the  first  requisites  of  a  fertile 
soil  is  lime,  of  which  it  contains  only  a  minute  amount; 
hardly  more  than  a  trace  of  potash  and  phosphoric  acid  and 
not  enough  vegetable  matter  and  alumina  to  give  it  any 
of  the  physical  properties  of  an  arable  soil.  It  is  to  all 
intents  simply  a  specimen  of  sand. 

The  year  previous  it  was  attempted  to  cultivate  the  soil  in 
corn.  No  manure  of  any  kind  had  ever  been  applied  to  the 
soil,  as  far  as  known.  It  is  evident  that  the  soil  presented 
an  interesting  case  in  connection  with  the  main  question  to 
be  answered  by  the  experiments,  as,  indeed,  in  many  other 
respects. 

We  regret  that  Mr.  Mitchener  could  not  arrange  to  use 
plots  of  the  size  designated  in  the  scheme.  His  plots  were 
three  rows  of  cotton  50  yards  long.  It  is  supposed  that  3x50 


Soils  and  Experiments. 


143 


yards  expresses  the  dimensions  about  correctly,  and  that  we 
may  say,  therefore,  that  the  plots  were  each  one  thirty-sec- 
ondth  of  an  acre.  A  vacant  row  was  left  between  each  of  the 
plots. 

Mr.  Mitchener's  results  were  as  follows: 


KIND  OF  FERTILIZER. 


Nothing, 

Nitrate  of  Soda, 

Dissolved  Bone-black, . 
Muriate  of  Potash,*  — 
Sulphate  of  Ammonia. 
Dried  Blood, 


Nitrate  of  Soda 

Dissolved  *Bone-black, 

Nitrate  of.  Soda, 

Muriate  of  Potash, 


Dissolved  Bone-black, 
Muriate    of    Potash,  __ 


Mixed  Minerals, 


10 


ii 


12 


13 


14 


15 


Mixed  Minerals  as  in  No  9, 
Nitrate  of  Soda, 


Mixed  Minerals  as  in  No.  9, 
Nitrate  of  Soda, 


Mixed  Minerals  as  in  No.  9, 
Nitrate  of  Soda, 


j  Mixed  Minerals  as  in  No.  9, 
I  Sulphate  of  Ammonia, 


Mixed  Minerals  as  in  No.  9, 
Sulphate  of  Ammonia, 


Q 
W 
w 

O 

< 


vA 
15 

VA 

sA 

nX 

vA 
15 

VA 
VA 

15 

VA 

vA 

22^ 
15 

22^ 
22^ 

22^ 

5^ 

22^ 
11 

22  Vn, 


Q 

cog 

fa  H 

O   H 

.   O 

c/3  rj 


Av'ge. 
2 


Mixed  Minerals  as  in  No.  9, 

Sulphate  of  Ammonia, I    i6}4 


/2 

2 

IK 
12 

3 

6 
22 
19 
15 
15 
11 

3A 
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2& 


1 6 

17 

18 

19 
20 

21 

22 

23 
24 

25 
26 
27 


NAME  OF  FERTILIZER. 


j  Mixed  Minerals  as  in  No.  9, , 
I  Di 


)ried  Blood, 


Mixed  Minerals  as  in  No.  9, 
Dried  Blood, 


Mixed  Minerals  as  in  No.  9, 
Dried   Blood, , 


(Not  understood,) 


Mixed  Minerals  as  in  No.  9, . 
Cotton-seed    Meal,* 


Mixed  Minerals  as  in  No.  9, 
Cotton-seed    Meal, 


Mixed  Minerals  as  in  No,  9, 
Cotton-seed    Meal,.. 


Nothing, _ 

Cotton-seed  Meal, . 
Cotton-seed  Meal, 


(Dissolved   Bone,.. 
I  Cotton-seed  Meal,. 

Nothing, 


W 

P 

Q 

<J 

0 

CO    K 

H 

0 

£ 

J*   H 

S3 
O 

O   H 
.  O 

s 

en  rj 

<r} 

J 

22^ 

22^ 

22^ 


22^ 

33^ 


22^ 
40 

22^ 
80 

22^ 
120 


60 

40 

18 
36 


13 


IK 


13 


sy2 

Av'ge„ 
2 


2)4 


II 

Av'ge. 
2 


*  Amount  of  Cotton-seed  Meal  used  in  20,  21  and  22  is  not  reported.  The 
amounts  are  given  as  in  the  directions  sent  to  Mr.  Mitchener.  In  24  and  25 
the  amounts  used  are  his  figures. — C.  W.  D. 

•• 

NOTES    TAKEN. 


10  and  7  were  selected  as  the  best  plots  on  the  day  the  cotton  |was   chopped 


out. 


10  held  its  own  all  the  time,  and  came  out  the  best.     All  of  the  cotton  on  it 
opened. 

11  and  12  were  about  as  large  in  weed,  but  10  matured  better.     A  great  many 
bolls  on  11  and  12  dried  up. 
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13  did  not  all  open  and  the  weed  was  smaller  than  in  10,  n  and  12. 

14  did  not  open  well,  but  the  weed  was  larger  than  on  13. 

15  made  smaller  weed,  and  did  not  open  well. 

16  made  good  weed  and  opened  better  than  13,  14  and  15. 

17  was  not  so  large,  and  bore  less  fruit. 

20  made  good  weed,  but  the  bolls  were  very  small,  and  dried  up. 

21  made  larger  weed  and  more  matured  bolls  than  20. 

22  made  better  weed,  but  bolls  not  so  well  matured  as  21. 

24  made  very  fine  weed,  full  of  dried  up  bolls. 

25  made  very  slender  weed,  and  the  bolls   did  not  mature   well  ;  among   the 
poorest  plots.  < 

26  made  good  weed  full  of  bolls,  all  of  which  did  not  open. 

The  teachings  of  the  experiment  are  so  plain  that  they 
scarcely  need  any  explanation.  As  was  expected  from  the 
analysis  of  the  soil,  that  manuring  gave  the  best  results 
which  supplied  the  most  of  the  elements  of  plant  food.  None 
of  the  elements  gave  any  marked  results  when  used  alone. 
The  dissolved  bone-black  which  supplied  the  lime,  phos- 
phoric acid  and  sulphuric  acid,  gave  a  little  better  result. 
When  muriate  of  potash,  supplying  potash,  soda  and  chlo- 
rine chiefly,  was  used  with  the  dissolved  bone-black,  we  have 
a  slightly  better  result  than  the  last.  Nitrate  of  soda  and 
dissolved  bone-black  gave  a  still  better  result,  while  nitrate 
of  soda,  muriate  of  potash  and  dissolved  bone-black  gave  the 
best  result  of  all.  It  is  noteworthy  that  the  nitrate  of  soda 
did  better  than  either  sulphate  of  ammonia  or  organic  nitro- 
gen, from  blood  and  cotton  seed  meal.  Most  remarkable  of 
all  are  the  results  showing  that,  in  every  case,  increasing 
the  nitrogen  of  the  manure  beyond  a  certain  amount  de- 
creased the  yield  of  seed  cotton.  Seven  and  a  half 
pounds  of  nitrate  of  soda  with  mixed  minerals  gave  22  lbs., 
15  lbs.  gave  19,  and  22 J  gave  15.  So  for  the  sulphate  of 
ammonia  and  the  cotton  seed  meal  (omitting  20,  which  from 
some  cause  failed  almost  entirely). 

In  no  case  does  the  manuring  pay  anything.  No.  10  was 
manured  at  a  cost  cf  about  $24  per  acre,  and  yielded  at  the 
rate  of  a  half  bale  per  acre,  a  considerable  loss,  not  counting 
10 
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labor  or  rent.  The  land  might  have  been  manured  cheaper. 
Mr.  Mitchener  will  try  cotton  seed,  acid  phosphate  and 
kainite  upon  it  in  1883  ;  but,  if  it  is  ever  brought  up  to  a 
permanent  condition  of  productiveness,  it  must  be  by  soil- 
ing, systematic  manuring,  and  a  rotation  of  crops  through  a 
series  of  years. 
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